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THE OSEAT SCAFFOLDS OF THE CONGBESSIONAL 
LIBBABY, WASHINGTON, D. C. 

Washington, the capital of the United States, is 
rapidly, in its memorials of art and technology, becom- 
ing what it should be, a representative city of the 
United States. At one time it was little more than a 
conglomeration of comparatively poor buildings, with 
a few magnificent specimens of architecture scattered 
over its area. At present it is losing this character and 
the fine buildings are becoming more and more numer- 
ous, crowding away the poorer ones. This applies as 
well to the private as to the public buildings, includ- 
ing some beautiful residential structures in the more 
fa.shionable quarters of the city. Meanwhile, the federal 
and district government are adding to the architectural 
adornment of the city. First among the new erections 



It is the best lighted library in the world, having near- 
ly 2,000 windows. Of fireproof construction, with the 
most modern lighting, heating, and ventilating equip- 
ment, it represents as much a sample of modern engi- 
neering as it does of architecture. 

The sculpture of the building is at once emblematic 
and instructive, the keystones of many of the window 
arches carrying carvings of human heads — types of 
thirty-three races of men, made from drawings now in 
the National Museum. 

The roofing throughout is of sheet copper and the ex- 
terior of the dome is gilded with pure gold leaf, the lat- 
ter costing about $3,800 ; gold leaf is used on the dome 
not only for decorative purposes, but also to provide a 
more durable covering than painting and to avoid the 
necessity for frequent renewaL 



rotating template. At the apex of the dome was estab- 
lished a pin or journal carried by a massive scaffolding 
of 8 inches by 10 inches and 10 inches by 1 inch beams. 
This pin was 3% inches in diameter and represented 
the pivot about which the scaffold rotates. This took 
care of its upper end. Its lower end carried two rollers 
or wheels 18 inches in diameter tread measure and 
about 15 feet 3 inches apart. The axes of the rollers 
were set horizontally and radially normal to the base 
circle of the dome. They were connected rigidly by a 
6 inch by 6 inch angle iron. From the central pin 
to che rollers two trusses were carried, e'_li truss, 
therefore, lying in a separate meridian plane of the 
dome. One section shows the elevation of one of these 
trusses. 
These two trusses, whose horizontal projection would 




THE NEW CONGRESSIONAL LIBRARY, WASHINGTON, D. C. 



Is the Congressional Library, a veritable literary palace, 
a building of whose beauties much has been written 
and which is now to a great extent the lion of Wash- 
ington. In it we have a beautiful Italian Renaissance 
building of granite, of a most substantial description, 470 
feet by 340 feet in area, and, therefore, covering about 
dl4 acres of ground, with all four sides fronting on 
streets, and making it, what is somewhat of a rarity 
under the conditions of modern civilization in our 
cities, a building with all sides architecturally treated. 
We reproduce a beautiful photograph of the library 
taken from the direction of the Capitol, which shows 
the general character of the building. It is constructed 
of granite for the exterior, with the most lavish use of 
various marbles for the interior and with the most 
elaborate system of sculpture and decoration. It is 
impossible to give an adequate idea of the building 
within the limits of our space. It is three stories in 
height, with four interior courts, comprising extensive 
stack rooms, as well as reading and assembly rooms. 



The main feature of the interior is justly described as 
the reading room, which is a nearly circular hall one 
hundred feet in diameter and one hundred and twenty- 
five feet high, surmounted by the dome. Here Tennes- 
see, Numidian and Siena marbles are used for the col- 
umns carrying the dome. 

Our principal cuts show the method adopted for giving 
access to the interior surface of the dome. The concave 
portion is enriched with architectural stucco work in 
high relief, including cherubs, birds, rosettes, flowers, 
faces and geometrical designs, while near its top are 
paintings by the famous American artist, Edwin H. 
Blashfleld. Two special revolving scaffolds were con- 
structed for the use of the artists, decorators and work- 
men. 

To provide the scaffold for the treatment of this area 
involved a somewhat difficult problem, which was met 
most satisfactorily by i;he structures, one of which is 
shown in our illustration. 

Each scaffold approximated to what may be termed a 



represent, therefore, a triangle, were rigidly braced to- 
gether ; the wheels at the bottom rested on a circular 
railway carried around at the base of the dome, so 
that the entire great structure could be pulled around 
by simple tackle, operated by workmen. The two 
trusses were built of angle iron, riveted to splico 
plates; the lower chord is of a ^j inch angle iron, d}4 
inch X 3^ inch; the upper chord of % inch angle iron, 
6 inch X 6 inch. The space between the upper and 
lower chords, besides the braces, was crossed by hori- 
zontal angle irons which acted as floor beams and were 
planked over. This gave flve separate floor spaces, 6 
feet apart. To the upper chords and to the protruding 
end of the floor beams, slotted plates were secured by 
bolts which carried a scribing guide of angle iron bent 
to the arc of a circle 49 feet 2 inches in diameter, which 
gave the template of the proflle of the dome. 

The main rollers on which the scaffold wa.s partly 
carried rolled upon a circular track. A circle of iron 
(Continued on page 864.) 
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THE INCBEASED CONFIDENCE IN BUSINESS CIBCLES. 

There is a growing feeling that the tide of our com- 
mercial fortunes has turned and that the ebb which set 
in three or four years ago has brought us to a low water 
mark from which we shall see a flow of steady prosper- 
ity. As we go to press there are pleasant tidings of in- 
dustrial establishments being started on full time, of 
others which have been long silent resounding with the 
busy hum of activity. Wholesale houses are sending 
out their travelers and conditional orders are being set 
in execution. One can hear a great sigh of national re- 
lief go up that the tremendous tension of the past few 
months is over, and there is a very distinct quickening 
of the national pulse and a general spirit of expectancy 
of good times to come. 

How far these hopes are justified, how early will be 
their fulfillment, we do not undertake to say; but we 
wish to remind our readers that if the good times are 
to be permanent they must come in a natural way, and 
not as the result of any artificial arid therefore evan- 
escent stimulus. There is a tendency in the daily press 
to push the thing along faster than is natural or ex- 
pedient. The sick man must learn to walk belore he 
can run. The credit of the country has been prostrated 
even to the point of death, and we must not expect 
that it will recover its full strength and virility in a 
day. Indeed, the past commercial history of the coun- 
try shows that recovery is very slow; and it takes very 
little to give the patient a serious relapse. If we refer 
back to a period of which the present is strongly sug- 
gestive — the year 1873 — it was not until the year 1880 
that the country had fully recovered from its depres- 
sion ; and while we do not for a moment suppose that 
prosperity will be so belated in the present case, we do 
not believe that we are going to move at a bound from 
the one extreme to the other. Nor would it be desira- 
ble. " Boom times " are in some respects very bad times. 
Better a steady, legitimate growth than a hasty, artifi- 
cially prompted,' hothouse sprouting. 

The nation has been learning valuable lessons dur- 
ing the last few years of depression, and we shall do 
well to make the present hour of restored confidence 
a starting point for a fresh growth in wealth and power 
whose motto shall be "make haste slowly." 
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The contest over the validity of the cyanide patents 
raises again that old quection as to who should be the 
beneficiary of a valuable invention : the party who 
outlines a device and never puts it into working shape — 
perhaps because he does not realize its value, or per- 
haps because he is IndifTerent to it — or the man who 
produces the same Invention as the result of an intelli- 
gent effort to fill a public want, and having proved his 
theory, labors until he embodies the theory in a ma- 
chine or a process of real commercial value. 

Howe held his sewing machine patents by the de- 
cision of Judge Sprague a.s being an inventor of the 
latter type ; and the world at large honors Bessemer, 
but has forgotten Kelly. 

We cannot agree with the writer in the Sun that the 
anrt'uling of the cyanide patents would "result in im- 
mense additions to the world's stock of gold within a 
few years ; " for behind such a statement lies the as- 
sumption that the present output is limited by the ex- 
istence of the patents. So far from this being the case, 
the cyanide process has greatly increased the output of 
gold by enabling the miners to recover millions of 
ounces which were formerly rebellious against any ex- 
isting form of treatment. The removal of the royalties 
would increase the mine owners' dividends by the 
amount of the royalties, but it would have no effect 
upon the output. 

In this respect these patents, like all patents, have 
had a stimulating effect upon industry ; they have 
recovered for the use of commerce and the arts millions 
of the precious metal, which, but for the patents of Mr. 
Macarthur, would now be lying in the tail heaps. 



THE BEVOKING OF THE CYANIDE PATENTS. 

Elsewhere in this issue we republish a statement 
which appeared In the New York Sun regarding the 
recent canceling of the cyanide patents by the High 
Court of the Transvaal Republic. The news will come 
as a great surprise to the mining world at large, and 
there will not be a corner of the earth where refractory 
gold is recovered by this very successful process — and 
it is at work In every quarter of the globe — where the 
revoking of these patents in the Transvaal gold fields 
will not produce a decided sensation. 

The Sun is of the opinion that the result of this de- 
cision will be that " nowhere In the world will the 
users of the process continue to pay royalties, but will 
fight and overthrow the patents everywhere," and that 
the ruling of the Transvaal court " will result in im- 
mense additions to the world's stock of gold within a 
few years." We think, however, that this is overesti- 
mating the weight which a judgment of the Boer court 
will carry, especially when It Is remembered that the 
parties who will be most seriously hurt by the decision 
are Utlanders and Englishmen. Not that we think 
the Boer court would intentionally give a decision at 
variance with the evidence ; but in a suit of such mag- 
nitude as this we think that. In view of the recent 
strained relations of the Transvaal Republic, the min- 
ing companies of the United States and Australia will 
accept with some reserve the recent decision at Pre- 
toria. 

Moreover, there are certain historical aspects of the 
case which would make us hesitate to believe that the 
Transvaal judgment will be repeated In this and other 
countries. If this delicate and highly scientific pro- 
cess was elaborated before the year 1866, it was years 
ahead of Its time, and appeared before there was any 
urgent demand for it. It is only in comparatively re- 
cent years that the attention and efforts of the mining 
world in general have been directed to the working of 
very low grade ores. In the earlier periods, prior to 
1866, gold mining was carried on in the rich alluvial 
deposits and In the workings which lay comparatively 
near the surface. The "free gold" apparatus — the pan, 
rocker, battery plates, etc. — gave place to the various 
chlorinating chemical processes for working refractory 
ores, long after the period in question; and It was not 
until the year 1890 that Mr. Macarthur, in a paper read 
before the Society of Chemical Industry, described the 
steps by which he had arrived at his final invention of 
the cyanide process, the announcement being made 
at a time when the mining world was ripe for It, and 
looking eagerly for a solvent of gold which would have 
more affinity for gold than for the sulphides, and for a 
method of recovering the gold from the solution. The 
story of the discovery of this process, as told by Mr. 
Macarthur, shows that, whether there had been a pre- 
vious discovery by another party or not, the final re- 
sult in this case was arrived at as the result of pa- 
tient search carried out on scientific lines. 



ANOTHEB COHFABISON OF UNITED STATES AND 

BBITISH BAILBOADS. 
In a recent issue we drew attention to a comparison of 
American and British railroads by the Engineer, In 
which the editor reached the consoling conclusion that 
as regards the construction of their track, English 
engineers have nothing to learn from American prac- 
tice. We now notice that Engineering has recently 
made an Interesting comparison of English and Ameri- 
can roads based upon the Board of Trade returns and 
Poor's Manual, which Is marked by a candor and im- 
partiality which the Engineer would do well to emulate 
when speaking on matters pertaining to this country. 

During the past year 270 miles were added to the 
total mileage of the British railways, as against 1,628 
miles In America. This Engineering considers to be 
relatively greater for Great Britain " when the re- 
spective area and necessities of the two countries are 
considered ;" but we think that. If the more just basis 
of the respective area and population per square mile 
be taken, it will be found that the 1,628 miles is rela- 
tively greater than It appears. There is no doubt but 
that, during the years of prosperity previous to 1893, 
the railroads were built faster than the necessities of 
the country called for them, and during the past few 
years there has been but little demanu for fresh con- 
struction. The efforts of the management have been 
directed to betterment and repairs, and a large amount 
of capital has been expended in relaying the track 
with heavier rail, replacing wooden bridges with steel 
and stone structures and building better stations and 
yards. 

In a comparison of capitalization we show to advan- 
tage. In the Eastern States contiguous to and includ- 
ing New York this amounts to |125,000 per mile ; In 
the Pacific States it varies from |50,000 to $60,000 per 
mile, whereas In Great Britain it Is as high as |236,400 
per mile. These high figures for Great Britain are to 
be put down to the very costly nature of the construc- 
tion, especially In the large cities, which boast of mag- 
nificent terminal stations, approached by high level 
viaducts which have been built at a large cost for 
land and damages. As an offset to the high capitali- 
zation of British roads It Is pointed out that they earn 
3 '95 per cent on their liabilities, as against 2 "94 per cent 
earned In the United States. 

It is pointed out that, while the cost of construction 
of British roads is double that of the United States, 
their receipts per mile of railroad are " more than three 
times greater— 119,220, against $6,170." At first sight 
this is a comparison which will be more satisfactory to 
British railroad Interests than to our own; but, as 
Engineering very fairly points out, these receipts are the 
smallest for the United States and the largest for Great 
Britain for many years past. Our contemporary fur- 
thermore says : " Of course the conditions in the two 
countries are so very different that no very useful deduc- 
tion can be made from comparison of tlie results," and 
in the case in point this is specially true. There are 
long stretches — many thousands of miles — of railroad in 
America which are merely conneciing links between 
habitable and cultivable districts, which are laid over 
barren deserts, and which contribute practically noth- 
ing to the per mile earnings of the roads. There is 
nothing ot the kind in England, and in any compari- 
son on a basis of average per mile earnings we must 
necessarily stand at a great disadvantage. 

In the United States one-fourth of the receipts come 
from passenger traffic ; in Great Britain, one-half. It 
^ is claimed that "British railways work more economi- 
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cally; 56 per cent of the gross receipts being absorbed 
in expenses, as against 70 '37 per cent in the United 
States." This is explained by the fact that " much of 
the gross revenue in the States goes in commissions 
and equivalents." In Great Britain the net receipts per 
mile are $8,500 and in the United States $1,830 per mile. 

It is in the record of freight traffic that the United 
States shows the most impressive figures, the largest, 
indeed, on record. There were 763^ million tons han- 
dled against 334 million tons in Great Britain. Each 
ton in the United States was hauled on an average 
116 miles at 0"839 cent per ton, and the receipts per 
freight train mile were larger in this country, being 
$1.57 against $1.44K in Great Britain. This agrees 
with the well understood fact that our system of hand- 
ling freight in long cars keeps down the ratio of non- 
paying to paying load as compared with the English 
system of using short four-wheeled trucks. Then, 
moreover, the train crew expenses are lighter as the re- 
sult of employing more powerful engines to haul heav- 
ier trains. The American locomotive is earning $29,000 
— a result obtained by dividing the receipts by the 
number of locomotives — and the British locomotive 
earns $22,500. Against this it is pointed out that Great 
Britain has a larger stock for the length of its lines ; 
the United States having one locomotive for each 4'8 
miles of line and Great Britain one for each 1'13 miles. 
But it is to be borne in mind that the long stretches of 
comparatively unproductive road that occur in the 
Western States call for a light locomotive service, and 
thus materially reduce the number in service per mile 
in any comparison with such a thickly settled country 
as Great Britain. 

The return to capital was 2'94 per cent in the United 
States and 3 "95 per cent in Great Britain. The bonded 
debt in this country, however, called for about i]4 per 
cent, and so the average dividend on share capital 
was but 1-59 percent. In 1883 it was 2-75 per cent. On 
the other side of the water the holders of ordinary 
shares received an average of 3 "80 per cent. 

In a general way it may be said that it is early as yet 
to judge of the productiveness of American railroads, 
especially in the West and South, where they have 
been built in anticipation of the growth of these coun- 
tries in population and manufactures. It was wise to 
call a halt; and during the few years' breathing spell 
which we are sure to see there will undoubtedly be a 
steady increase in the dividends and general prosperity 
of American railroads. 



Prof. Goodyear's Discoveries. 

Prof. William H. Goodyear is well known as a writer 
on art topics, and he has recently made a series of re- 
markable discoveries of the utmost importance regard- 
ing the mediaeval buildings of Italy. In 1870 Mr. 
Goodyear began his researches and later embodied the 
results in an essay. His attention was first attracted 
to the subject of curves and other refinements in medi- 
seval architecture by noting the slope of the first cor- 
nice of the Pisa cathedral. Such phenomena had been 
noticed, but were laid to the settling of the building. 

"Not knowing," he says, "what the slope in the 
cornice meant, or how it got there, I went around the 
city looking at the walls and buildings. Finally I 
came across a little church known as San Stefano 
Outside the Walls, and I noticed a cornice with large 
arches at one end and constantly diminishing ones 
toward the other. It occurred to me that I should go 
inside that building. I did so, and found a tremen- 
dous scheme of dropping arches— all in a little village 
church that is never visited by foreigners. It gave me 
the hint that something of the kind was going on in 
Pisa cathedral." 

Mr. Goodyear at once saw that the phenomena could 
not be accounted for by the settling of the founda- 
tions. He determined to visit Byzantine and Roman- 
esque edifices in other parts of Italy, to ascertain if 
these architectural peculiarities were confined to Pisa. 
In 1895 he led the Brooklyn Institute Survey to Italy, 
and the conclusions he arrived at after a prolonged series 
of the closest and most accurate investigations and 
surveys were that : 

" The mediaeval builders used curved lines, leaning 
facades, bulging cornices, the dropped arch, rising 
pavements and convergence of walls, with somewhat 
different effects as demanded by the time and the occa- 
sion, but all to one common purpose, viz., to deceive 
the eye by playing on the sense of perspective. Of the 
fine lords and ladies, the substantial burghers and 
their wives, and the laboring folk who passed in and 
out of church doors, few, if any, knew that 'things 
were not what they seemed' ; that the mighty propor- 
tions of the edifice and the dim vastness of the interior 
could be attributed to the Brobdignagian tricks of the 
architect, and that where reverence was deepest and 
awe most profound, their illusion was doing its most 
perfect work. Yet such was the case. Moreover, this 
art of perspective building was not the Invention of 
the Christian centuries, though Christian builders may 
have carried it to a high degree of development. It 
has not been found markedly in Gothic structures. It 
reached its acme in the Romanesque, and particularly 
in that portion of the Romanesque which drew inspi- 



ration directly from Byzantine sources. Thus it was in 
some measure the child of the Greek style, that style 
which gives us the curvilinear refinements of the Par- 
thenon and the subtleties of the Temple of Theseus. 
And to go back to the mother of civilization, it would 
seem that the Greeks themselves owed their knowledge 
of the style to the Egyptians, who, on the other hand, 
appear in certain instances to have transmitted it 
direct to Italy." 

The result of Mr. Goodyear's researches is being pub- 
lished in the Architectural Record, of New York. He 
had the rare honor to be invited to go to the Liverpool 
meeting of the British Association for the Advance- 
ment of Science, as the guest of the Association. He 
took with him the entire Brooklyn Institute exhibit of 
photographs and surveys, which were placed on exhi- 
bition in Liverpool. The six hundred and twenty-five 
photographs are very interesting, showing curves in 
plan and elevation in many mediaeval and some Ren- 
aissance buildings. The photographs read in connec- 
tion with drawings, giving the floor plan and elevation, 
make a most interesting and important showing and 
with Mr. Goodyear's studies would make a splendid 
monograph. He has delivered a series of lectures on his 
discoveries since he returned from Liverpool, before the 

Brooklyn Institute. 

♦ « « » ♦ 

Xbe Production of Pulque In mexlco. 

The United States consul-general at the city of Mex- 
ico says, in his last report, that it is impossible to 
separate in thought the average Mexican and pulque. 
No drink has a stronger hold on any nation than this 
on the Mexicans, and by Mexican is meant all classes 
in Mexico other than the Spaniards. Pulque is not 
the drink of the Spaniard or those of Spanish descent ; 
they drink champagne, claret, sherry, and other im- 
ported wines. Among the peons, men, women, and 
children drink pulque with the same freedom that 
water is used in Europe. The pulque plant is indigen- 
ous to Mexico, often growing wild on the uplands, 
where — for months and years at times — no rain falls ; 
and it is also largely cultivated in the most careful 
manner on the llanos de Apam, a large area of plains 
lying about 60 miles from the city of Mexico. In Spain 
a plant is found, called pita, somewhat akin to the 
pulque plant, or Mexican maguey, yet differing so 
much in its general features that it may be termed a 
distinct genus. The juices of the pita are unused in 
Spain, which fact plainly separates it from the family 
of plants in Mexico. The plants are transplanted when 
two or three years of age with much care, then culti- 
vated in fields especially prepared for this purpose. 
Nature requires the plant to be "milked" when the 
liquid is ready to flow, else the superfluity of juices 
will cause the growth of a large stem from the center of 
the plant, shooting up some 15 or 20 feet, putting out 
branches at the top, which blossom in a cluster of yel- 
lowish flowers. These branches are symmetrical, and 
the effect is like a lofty branch candlestick. When the 
pulque is first extracted — before the process of fermen- 
tation sets in — it is sweet and scentless, and in this 
state is preferred by beginners. The fermentation 
takes place in tubs made for the purpose, and to aid or 
expedite the process, a little madre pulque is added, 
which hastens the chemical change. At times its fer- 
mentation is retarded by a cold spell at the vats, which 
prevents its transport to the city for a day or two. 
The city of Mexico has a population, it is said, of 350,- 
000, and at least 250,000 of these use pulque, in prefer- 
ence to water or any other drink. It has been stated 
that 75,000 gallons of pulque are consumed daily in that 
city. The stock must be renewed daily, or else it be- 
comes dead and insipid, though, it is said, a certain 
powder has been discovered which will prolong its life 
through the second day. The liquid ferments rapidly 
and strongly, and the casks are left uncorked to prevent 
explosion. The plant grows eight years before matur- 
ity, when the liquid is extracted. In the growth of the 
plant, a central bulb is formed for its coming juices. 
This is scooped out, leaving a cavity large enough to 
hold a few quarts. This cavity is made in the bottom 
and middle of the plant. The juice exudes into this 
cavity, and it is taken out daily by being sucked into a 
long necked gourd, on the siphon principle, by the 
Indian laborers, and then poured into the tubs and 
then removed to the vats. The outlay on each plant 
up to maturity is calculated generally at about 8s., and 
the return is from 30s. to £2, according to the size of the 
plant. Its producing life is about five months, and 
each plant lis supposed to yield from 125 to 160 gallons 
of liquid within that time. The immense fields within 
a radius of 75 miles of the city of Mexico are planted 
and cultivated with great care and precision, as there is 
nothing grown in Mexico that pays better than pulque- 
Fields of it present an attractive appearance, planted 
in almost geometrical regularity, extending almost 
beyond the vision, until the rows seem to concentrate 
in one plant and into one point at the extreme end. 
The plants are wholly independent of rain and storm 
and are of a beautiful deep green color. It is said 
that as much as $1,000 a day are paid for carriage on 
the special trains for transporting this liquid into the 
city of Mexico. The tax on pulque is collected at gar- 



rltas or gates, before its admission to the city, and then 
the liquid is distributed in the barricas and pigskins on 
special carts held in readiness for that purpose. Con- 
sul Crittenden says that nothing presents a more 
ridiculous appearance than one of these pig or hog 
skins containing about 20 gallons, when being taken 
round and through the city, the legs sticking out full to 
the toes of liquid. This is a convenient mode of hand- 
ling the pulque, as, by simply removing a string from 
one of the feet, the contents are drawn out. The cul- 
ture of the maguey in the republic of Mexico is unques- 
tionably increasing very largely ; but it would be a 
mistake to draw the conclusion that arable land is 
therefore withdrawn from the cultivation of cereals and 
vegetables. Careful observation will convince every- 
one that the haciendado only plants the maguey in 
large areas, where nothing else will grow ; and nothing 
is more common than fringes of maguey, like hedges, 
around fields of wheat and corn ; but where the whole 
expanse of land is covered with maguey it is because 
the soil is too poor to produce anything else. The 
principal regions for the cultivation of the maguey are 
the arid limestone chain of hills ; and here, in many 
places, the hole for the insertion of the young plant is 
made with a sort of crowbar with a sharp point, used 
principally in the extraction of tepatate, the chief 
building material of the Mexican capital. It is used to 
aid the young plant by inserting some good soil into 
the hole. These young plants are suckers, which the 
mature maguey throws out on all sides, and which 
have to be removed before the heart is tapped for the 
sweet sap, which is the agua miel, or honey water of 
the pulque. 

When the laborers draw the sweet sap with their rude 
siphons, made either of a gourd or a calabash and a 
hollow horn tip, they discharge the contents into a pig 
or goat skin swinging at their backs. The agua miel 
at this stage is like green water in appearance. Some 
carbonic acid is formed, and it becomes milky, and 
resembles in taste very good cider. The amount of car- 
bonic acid contained is so great, and the decomposition 
so remarkably rapid, that in a few hours it would be- 
come vinegar, if not closely watched. To prevent this, 
the pulque dulce, or sweet pulque, is poured into a 
tinnacal — an ox hide strapped to a square wooden 
frame, and capable of holding a considerable amount 
of the liquid. These tinnacals are of various sizes to 
meet the emergencies of the situation. To the sweet 
pulque is added an equal proportion of milk, and then 
a slight dose of infusion of rennet. This is not enough 
to coagulate it, but sufficient to induce a slight amount 
of putrescence, as in cheese. The putrid odor and flavor 
of pulque, as sold in the pulquerias, is due to the rennet 
alone ; for the belief that this is caused by the flavor of 
the pig skin, in which it is brought to market, is entire- 
ly without foundation. From the tinnacal it is poured 
into hogsheads, by means of pigskins, and it is trans- 
ferred to the barrels of the vendors from the hogsheads 
of the haciendado by means of the same skins. In 
both instances the pulque remains in the skin barely 
more than a few seconds or minutes before the transfer. 
The rennet added in the tinnacal is the real cause of 
the putrid flavor and taste of pulque, and this is remov- 
ed in private families by means of a chemical substance 
of a perfectly innocuous character, and some house- 
keepers add white sugar, and others the juice of 
oranges. It is a regrettable fact that, in the pulque 
shops, the beverage is made intoxicating to a madden- 
ing degree by the addition of marihuana. The gov- 
ernment has made, and is making, every effort to stop 
the sale of this noxious compound. Consul Crittenden 
says that the number of deaths from fights in pulque- 
rias in Mexico is incredible. Those whom the poison 
does not madden it stupefies, and in every great festival, 
particularly when there are public displays of fire- 
works, the police have hundreds of persons to look 
after, who are absolutely helpless from drinking drug- 
ged pulque. The leaves of the pulque plant are long 
and pointed, vWth prickles along the edge. Sometimes 
these leaves are very large, and the bunches of them, 
springing from the common stock, are enormous. The 
bruised leaves are made into a common paper — rather 
a tough, stiff, and hard paper — and they are also used 
in their natural state as a protecting thatch for the 
roofs of the common huts or houses occupied by the 
peons. A kind of thread is also made from the fibrous 
tfexture of the leaves, and a rough needle and pin are 
made from the thorn, and from the root a cheap and 
palatable food is made. It is not, therefore, a matter 
of surprise that the peon class think very highly of the 
pulque plant in Mexico. 



According to Die Natur, elaborate arrangements are 
being made in Portugal to celebrate the 400th anniver- 
sary of Vasco da Gama's discovery of the sea route to 
India. The 8th, 9th and 10th of July, 1897, are to be 
made national holidays and a number of expositions 
and congresses are to be held at Lisbon, including agri- 
culture, ethnography, fisheries and hydrography. The 
event will also be celebrated by the Geographical 
Society of Vienna, before which an address will bo 
made by Prof. Wilh. Tomaschek. 
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AN ISFBOVED FUUF VALVE. 
The illustration represents a valve of strong and sim- 
ple construction, in which the valve disk is held to its 
place by an inclosed spring, whereby, in case the 
spring breaks, the pieces will be confined and not lia- 
ble to injure the working parts of the machinery on 
which the valve is used. The improvement has been 
patented by George Parker, of Whiting, Ind. (box 102). 
The valve disk is made with a hub consisting of a thin 
cylinder flanged at its outer end, and the hub slides 
on a fixed valve stem, while surrounding the valve stem 
and attached to its outer end is a casing which receives 
in its open end the flanged end of the hub. As may be 
seen in the broken away portion of the engraving, a 
spring coiled on the stem within the casing presses on 
the flanged end of the hub. The space between the 
valve stem and the casing also forms an air chamber 
or cushion pocket which gives easy movement and 
assists in the quick closing of the valve. 



AN IMFBOVED WOOD BENDING MACHINE. 
The engraving represents a machine capable of 
bending the lightest fellies used for carriage wheels up 
to the heaviest work required for farm wagon, truck 
and artillery wheels, bending hard wood as large as 
5 Inches in thickness and 12 inches in width, with adjust- 
ments to accommodate changes from 34 inch to 72 
inch circles. The machine is made by the Defiance 
Machine Works, Defiance, Ohio. The frame is 9 feet 9 
inches high, and the floor space necessary to accommo- 
date it is, length 14 feet, greatest width 6 feet, lesser 
width 4 feet. A foundation of masonry is not required 
under the machine, as an average floor well supported 
is sufficient. 

The machine embodies a new feature in the applica- 
tion of power, the object being a drastic longitudinal 
stress upon the timber to be bent, which is secured by 
means of an elastic cable railway held taut by four 
powerful springs which are capable of exerting an ag- 
gregate energy of six thousand pounds. Upon this 
railway roll the trucks by which are carried the inner 
or lower ends of the levers or bending arids. The 
levers or bend- 
ing arms form 
a level table 
when down, 
and are cover- 
ed with a mas- 
ter strap to 
receive the 
straight mate- 
rial. They are 
of cast iron, 
m a d'e hollow 
and strongly 
re-enforced by 
trusses. The 
head blocks 
mounted upon 
their upper 
surfaces are 
furnished with 
an automatic, 
e c c e n trie re- 
leasing device 
to release the 
augmenting 
end thrust 
which occurs 
during the pro- 
cess of bend- 
ing. The cable 

chain which 

operates the 

bending arms 

of levers is fast- 
ened to their 

outer ends, 

passing over 

the sheaves at 

the top of the 

frame down- 
ward to a drum 

on which the 

chain is 

wound. 
The c li a i n 

drum is driven 

by a powerful 

worm screw 

and gear. To 

the outer end 

of the screw 

shaft two fric- 

tional clutch 

pulleys are 

fitted, one used 

for running, the 

bending levers 

up, and it is 

driven with a 

6 inch belt, the 



inch belt for backing the arms down, and they should 
revolve in opposite directions. 

The forms for the bending of fellies are of cast iron 
turned true and with a collapsible section at each end 
of the arc to secure the easy removal of the stock after 
bending, and enabling the use of stock about 9 inches 
shorter than can be bent with an ordinary form, which 




FABKEB'S FUUF VALVE. 

effects a large saving in material. A wooden cap is 
used on top of the form, which is of the same length 
as the diameter of the form, and it is always taken off 
with the bent wood, requiring one cap for each batch 
of timber bent, and it must be left in until the batch 
of timber is cold and thoroughly set, so as not to 
spring when the shackle is taken off. The forms are 
held on a sliding head stock, having a vertical move- 
ment by means of which the timber can be firmly held 
at the initial point of bending, thus securing it against 



fracture on the outer arc and preventing it from re- 
treating from the form at that point. After the ope- 
ration of bending is completed the machine can be set 
to run down to the position for the succeeding opera- 
tion and automatically arrested. The capacity of this 
machine is sufficient to bend about 2,500 fellies about 
1% inches, or about 1,200 wagon hounds in ten hours, 
and other classes of work in proportion. 




X Rays and tlie Aurora Borealis* 

The following abstract of a note on this subject in 
L'Electricien, Paris, appears in the Electrical Review : 
"A series of experiments of the greatest interest, re- 
lative to the action of a powerful magnetic field upon 
the cathodic rays in Crookes or Hittorf tubes, has been 
undertaken by Mr. Birkeland, who has published the 
results thereof in the Elektroteknisk Tiddskrift, of 
Christiania. These experiments show that in such a 
field the cathodic rays are considerably deflected in the 
direction of the lines of force, and may even be concen- 
trated upon the surface of the glass to such a degree as 
to cause the fusion of the latter. Much more than 
this, they clearly prove that the rays that emanate 
from one and the same cathode fall in groups whose 
physical constants are connected by some definite law, 
just as are the frequencies of the different tones emit- 
ted by a rod in vibration. These researches present 
some importance as concerns the theory of the aurora 
borealis. As well known, Mr. A. Paulsen, the learned 
director of the Meteorological Institute of Copenhagen, 
claims that the aurora borealis owes its origin to the 
phosphorescence of the air produced in the upper re- 
gions of the atmosphere. Mr. Birkeland puts forth the 
idea that terrestrial magnetism :iiay be the cause of 
such phosphorescence, which becomes intensified in the 
vicinity of the terrestrial poles." 

< » ■ I » 

The Bacteriology of Arrow Poison, 

The natives of the New Hebrides render themselves 
a terror to their enemies by using poisoned arrows, the 
tips of which they smear with earth from certain 
marshes. M. Dantec has made a bacteriological study 

of these poi- 
soned arrows, 
and finds that 
their fatal pro- 
perties are due 
to the pres- 
ence, in the 
earth with 
which they are 
smeared, of 
two deadly 
germs— a septic 
vibrion and 
the microbe of 
tetanus. The 
first of these 
produces death 
from malig- 
nant edema in 
twelve to fif- 
teen hours. In 
cases in which 
a septic vi- 
brion has lost 
its virulence, 
the tetanus 
bacillus which 
is present 
proves equal- 
ly, although 
less speedily, 
fatal. This 
observation of 
M. Dantec 
proves the in- 
correctness of 
the former 
theory that the 
tetanus bacil- 
lus is derived 
from a horse, 
since this ani- 
m a 1 is un- 
known in the 
New Hebrides 
Islands. — Mod- 
ern Medicine. 

A THIRTY 

knot torpedo 
boat destroyer, 
the Capitan 
Orella, built 
by the Lairds 
for the Chilean 
govern ment, 
made an aver- 
age of 3017 
knots on her 
trial trip on 



other with a i 



A 12 INCH AUTOVATIG RIM ANB FELLOE BENDING MACHINE. 



the Clyde. 
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AN IMPROVED ELEVATED BAILWAT STBUCTUBE. 

A construction designed to combine lightness with 
strength in the building of elevated railways, while in- 
terfel-ing as little as possible with the light of stores 
and dwellings, and in which provision is made for the 
deadening of the sound, is illustrated in the accompa- 
nying engraving, and has been patented by David D. 
Toal, of No. 151 Avenue B, New York City. Fig. 1 is 
a longitudinal view, in perspective, of the improved 
structure. Fig. 2 showing supports of the interior arched 
beams and Pig. 3 a bottom view of one of the rails, in 
which lead cushions are applied. Fig. 4 represents the 
fastening of the rail to its bed and Fig. 5 shows the 
meeting ends of rails, made with interlocking tongues. 
The uprights are designed to be placed as near as possi- 
ble to the curbing, and thus take but little room from 
that provided for the ordinary street traffic, and each 
pair is connected by a straight transverse tie beam sup- 
ported by an arch beam, longitudinal arch beams also 
connecting the successive uprights to make a thoroughly 
braced and trussed structure. The sleepers or track 
beams are laid longitudinally, and each one is braced 
and supported by a longitudinal arch beam. In the 
bottom face of each rail are grooves filled with lead, 
as shown in Fig. 3, and preferably the entire upper face 
of each sleeper or track beam is covered by a sheet of 
dead metal, to obviate jar and noise. Instead of the 
usual spikes, bolts are employed to attach the rails to 
the track beams or sleepers, as shown in Fig. 4. The 
arch beams are designed to allow for expansion and, 
contraction, and the entire structure, including the 
sleepers or track beams, is of metal. It is claimed that 



ning full time it can convert 15,000 gallons of wine into 
brandy in a day. This will make 4,000 gallons every 
twenty-four hours, or enough to keep about 40,000 men 
in a state of intoxication during that time. In a month 
there would be enough of brandy on hand to intoxicate 
1,700,000 men, or about the entire population of New 
York. But, as it happens, very little of this brandy is 
sold as brandy. It is used to fortify sweet wines, so 
that they will be in condition to keep until ready to 
send to market. The alcohol acts as a preservative of 
the grape juice the same as it would of anything else. 
It keeps it from turning sour. 




TOAL'S ELEVATED BAILWAT STBUCTUBE 



with this construction the cars may be run over the 
center of the street without being objectionable to the 
residents or those doing business along the line of the 
road, and that any desired speed may be obtained with- 
out danger, whether steam, electricity, cable, or other 
means of propulsion are employed. 



liarKest Brandy Sfill. 

The largest brandy still in the world is at El Pinal 
vineyard, in San Joaquin County, not far from 
Stockton, says the San Francisco Call. Part of it has 
been built about four years and the other part was 
finished only a short time ago. As is well known. 
El Pinal vineyard has always made a specialty of 
brandy and sweet wines. It was the intention of the 
proprietors to do this when they went into business, 
and for that reason they had the largest still built that 
was ever put up. That was, as has been stated, about 
four years ago, and even then it was ahead of anything 
in existence. It could produce more brandy in twenty- 
four hours than any other still in the world, and it has 
not been surpassed since. But even that was not 
enough to supply all the alcohol needed in their busi- 
ness, so another still was built and made to work in 
connection with the original one. The two are really 
one still, as they are used, and have about three times 
the capacity of any other still in the world. 

This enormous machine is located in a building by 
itself, and part of the year is kept running day and 
night. It is very complicated in its workings, so that a 
description of that part of it cannot be attempted here. 
It will be sufficient to state that the grape juice or wine 
is pumped from vats to a tank on top of the hill. 
From there it simply passes through a series of heated 
chambers in the form of a vapor and comes out in the 
shape of brandy. 

It can be tested in the different chambers and the 
change noted. In the first cliamber it is little more 
than warm wine, and it gradually gets stronger anc 
stronger until it is sharp to taste. From the time the 
wine leaves the tank until it comes out as grape brandy 
only ten minutes is occupied. In the old method of 
distilling it used to take about three hours. 

In appearance the largest brandy still in the world is 
simply a conglomeration of tanks, pipes and boilers. 
The capacity of this still is enough to make a person 
wonder what becomes of all its products. Wbea rua- 



A GIANT TBICTCLE. 
In this age of " big " things one is always prepared 
for the construction of mammoth engines, ships, build- 
ings and public works, and the rage for the superlative 
seems to be universal. It has even invaded the bicycle 
world, where at least one would think size and weight 
were at a discount, and. moved by its inspiration, a New 
England firm has produced the colossal — no other word 
justly describes it — tricycle shown in the accompany- 
ing engraving. 

It is driven by eight men, which is, it is true, only two 
more than are mounted on a sextuplette ; but whereas 
the latter weighs approximately as much per man as 
an ordinary single machine, the tricycle weighs about 
300 pounds to the rider, the total weight, with the men 
mounted, being about a ton and a half. The front 
wheel is six feet, and the rear wheels are eleven feet in 
diameter. The frame consists of two parallel trusses 
which are arranged side by side and finish at the front 
in a cross truss to which the 
steering head is attached. 
The steering is done by one 
man. Each side wheel is driv- 
en by the four riders which 
are nearest to it, and a curious 
feature in the machine is that 
it is geared down instead of 
up. This was rendered neces- 
sary by the great dead weight 
which had to be moved. 
Even if the crank sprockets 
and the wheel sprockets had 
been the same size, the gear 
would have been 132, whereas 
it has been geared down to 54. 
The left hand chain and 
sprockets can be clearly seen 
in the engraving. The total 
length of the machine is 17 
feet. 

The tires are pneumatic 
tires, made exactly in the 
same way as the ordinary Vim 
roadster tire, and they are, therefore, single tubes. 
This " Jumbo " among cycles has been put to practical 
test on the roads, having been ridden from Boston to 
Brockton, Mass., a distance of 25 miles, and from there 
to Concord, N. H., 125 miles distant. We can realize 
that it has found its proper field of work when we 
are informed that it has done duty in many torchlight 
parades, political and otherwise. 

It should be mentioned that the front tire is eleven, 
and the rear tire eighteen inches in diameter, the latter 
being about half an inch thick on the tread. The large 



wheels have spokes half an inch in diameter, and the 
small wheel spokes are one-quarter inch diameter. 
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A WINDHILL FOWEB TBANSKITTINO SEAB. 
The illustration represents a gear of strong >,nd 
simple construction for regulating the length of the 
stroke according to the force of the wind, and trans- 
mitting the power of the windwheel to a pump or 




HOFFNEB'S WINDHILL FOWEB TBANSHITTINO GEAB. 

other machinery without much friction. The improve- 
ment has becH patented by William C. Hoffner, of 
Prospect Park, Cal. The windwheel has a hollow 
shaft journaled in suitable bearings on the windwheel 
frame turning on the upper end of the tower, in the 
usual manner, and on the shaft is a crank arm in 
which slides a block carrying a wrist pin engaged by a 
pitman connected with the upper end of the pump 
rod, as shown in Fig. 2. The position of the sliding 
block and the wrist pin changes according to the wind, 
the stroke being less during a light wind than in a 
heavy wind, and a full stroke being given only during 
a strong wind. To regulate the position of the block, 
it is provided with a pin located below the wrist pin, 
and which, as shown in Fig. 3, projects into a cam 
groove in a cam on a shaft mounted in the hollow 
windwheel shaft, and carrying at its outer end a small 
windwheel, a spring being interposed between the 
hub of the small wheel and that of the large one. This 
spring has an adjustable tension, and is strong enough 
to offset the power of the small wheel in an ordinary 
breeze, the wrist pin then remaining in an innermost 
position, but -with an increased force, to rotate the 
small wheel faster than the large one, the cam is moved 
to shift the sliding block and the wrist pin outwardly, 
thus lengthening the stroke of the pump rod. As the 
wind diminishes the spring pulls the small wheel back, 
and the cam draws the sliding block inwardly to 
shorten the stroke, which is thus automatically regu- 
lated, according to the force of the wind. 





A OIANI TBICTCLE. 
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Tbe Cyanide 



Process Patents Declared Void In 
tbe Transraal. 



Word was received recently by the N. Y. Sun that the 
High Court at Pretoria, the capital of the South Afri- 
can Republic, had declared void the Macarthur-For- 
rest patents for the cyanide process for the recovery of 
gold. This decision was given in a suit brought by the 
combined gold mine owners of Johannesburg and the 
Transvaal. The information came in this cablegram 
to Lawyer C. W. Truslow, of the Mills building. 

Throughout the gold bearing regions of the world there 
lie millions of tons of auriferous rock in which is held more 
wealth than man ever knew, but in particles so small 
that, rich as the rock might be, the gold could not be 
caught by any of the processes which could be used with 
economy until the cyanide process was introduced. 
Formerly mercury was the great agent for catching and 
fixing gold. In the placer mines, where nature had 
placed nuggets and grains of gold in the beds of streams 
or old alluvial deposits, often not even mercury was 
needed. These are the mines where the lonesome 
miner with no tools but his pick and shovel and a pan 
could wash out a fortune sometimes in a few weeks or 
months, for nature, in breaking up the goldbearing 
rocks by her slow but rude processes and washing them 
down toward the sea, had carried away all the smaller 
grains of gold and left the bigger ones to stay snug- 
gled away among the pebbles and sand, holding them- 
selves there by their own weight. 

Then in many parts of the world, and notably in a 
large part of our own gold mining districts, when man 
began to attack the rock that holds the precious yellow 
metal he found it sprinkled through the quartz in 
grains which mercury could easily reach and hold. 
These are the goldbearing rocks which furnish such 
pretty specimen pieces, gilt with yellow splashes or 
shining with big grains of pure gold. Great stamps 
crush the rock to powder, and from this the shining 
quicksilver quickly chooses the golden harvest, makes 
a union with it, and holds it for the miner until it is 
driven off by heat, condensed, and saved to do its work 
over again. 

In other parts of the world, however, where the riches 
of the earth are as great as or greater than those just 
mentioned, the inexperienced man would never discover 
that there was a particle of gold in the rocks. Instead 
of the pinhead grains which catch the light and be- 
tray themselves by their glitter, there is in these rocks 
only a powder of gold so finely divided that nothing 
but a microscope will disclose it. In other mines these 
two kinds of grains are together. Grind up one of 
these rocks and mix the powdered stone with mercury. 
The mercury will grasp what gold it can, but much will 
elude it. If you have ever taken a bit of quicksilver 
and watched its movements you can understand why 
fhis is so. Wherever it has a chance the liquid metal 
gathers itself all together and draws its sides up into 
rounded forms as if shunning contact with all earthly 
dross. Shake it into bits, and no matter how finely 
divided it may be, each bit will become a rounded 
atom. So, no matter how well mixed the mercury may 
be with the goldbearing dust from the crushed rock, 
its little globes will draw away from the jagged inter- 
stices of the crushed stone and leave in those spaces 
the gold. While gold could be picked up in placer 
mines, men would not bother even to crush the rich- 
est of rocks, but, as the other sources of wealth be- 
came scarce, they attacked the solid quartz. With big 
profits coming in from these the miner gave little heed 
to the smaller particles of gold, but let them flow away 
in tailings. In some few places attempts were made to 
work by more economical methods, but it needed the 
discovery of the wonderful mines in the Transvaal to 
force the development and adoption of methods which 
would catch the finest bits of gold which nature had 
hidden in her storehouses. 

As the Boers fled further and further away from 
the hated town life which interfered with their pas- 
toral delights, the English followed them nearer and 
nearer to the land which is said to have contained 
King Solomon's mines. In about 1884 the gold mines 
in the Transvaal were discovered, and every day since 
then has seen a bigger output from them, until to-day 
the output of gold from there is as great as or greater 
than the entire output of gold from America. 

The export of gold from the Transvaal through Na- 
tal had reached the great sum of |9,259,535. In 1891 it 
was 114,507,350, and in 1892 it reached $23,396,545. Last 
year it was nearly double this enormous sum. A great 
part of the increase was due to the introduction of the 
cyanide process. 

Up to 1891 the reduction works had been running 
upon the old plan, stamping up the rock, and getting 
out of it what gold was coarse enough to be taken out 
by quicksilver. AU the rest ran off with the tailings, 
and hundreds of. thousands of tons of ready ground 
rock were shoveled away as refuse from the stamping 
mills until there were hills of it at every mill and a hid- 
den fortune in every hill. Every ton of these tailings 
contained about $2 worth of pure gold in powder so fine 
that nothing but a chemical process could gather it 
from its surroundings. It was at this time that the two 
Scotchmen, Macar thor and Forrest, took out patents all 



over the world for the cyanide process of gold recovery. 
They were so early in the field in the South African Re- 
public that their first patent — the one for dissolving the 
gold from its ores by the use of a dilute solution of 
cyanide of potassium — was only the forty- seventh pat- 



article written by himself, was a statement which cov- 
ered the whole matter. Up in the Astor Library was 
found much which bore upon the matter, and as many 
of these books could not be duplicated and none bor- 
rowed, photographs of the needed pages were made. 



ent issued by the newly organized Boer republic. Their ] This work alone cost $1,500. Many experts were ex- 
second patent, which covered a process of recovering the amined on both sides. 

gold by passing the cyanide solution over zinc shavings ' Rossiter W. Raymond was on the witness stand for 
in long tanks, was only number seventy-two of the twenty days for Mr. Truslow's side. It was shown 
South African Republic's patents. | by his testimony and that of William H. Adams, John 

In the two processes referred to lies the key to the Williams, Henry Wurtz, and others, that the process 
whole of the system. The beginning of the process is had actually been used in places here, and in one in- 
to mix the finely ground rock with a weak solution of stance a quarter of a ton of ore had been so treated in 
cyanide of potassium. No particle of gold can elude 1885. The process was not needed here at that time, 
this, and in the course of one to three days the whole of because most of our gold is coarse enough to work by 
the precious' metal is dissolved. In the second process the cheaper quicksilver method. 



Since that time, however, fine grain ore has been 
found, and it is said that there is much of it in the 
country. The Mercur mine of Utah uses the Mac- 
arthur-Forrest process, and was sued by them a while 



the zinc shavings are placed in shallow tanks and these 
tanks are loaded with the cyanide solution. As the 
solution flows along the gold is precipitated upon the 
zinc, and then it is recovered as metallic gold by sub- 
limating the zinc by fire. Shrewd men were among the ago, but it made a settlement privately. 
Outlanders who were running the mines at Witwaters- 1 The hearings in this country were finished in Sep- 
rand, Barberton, Klerksdorp, Potchefstrom, and Mai- 1 tember, 1895, and the testimony and exhibits were put 
mani. in a tin lined box, and this was sent as a registered 

Here it was that Cecil Rhodes and his coadjutors had letter by mail to Pretoria. It made the biggest regis- 
gained a foothold and were reaping fortunes out of the ' tered letter ever sent through the United States mail, 
earth, paying John Hays Hammond, the American The package was as big as an ordinary dry goods case, 
mining engineer, a fortune every year for his skillful and the postage was $187. It went from the New York 
services. Many other Americans were in the mines and post office. The biggest letter before that had cost 
dozens of Englishmen, who were reaping fortunes. about $40 postage. The case was heard by the High 

These, in fact, were the interests which built the town Court of Justice at Pretoria just before Jameson's raid 
of Johannesburg, and afterward led in the abortive in December of last year. As far as the South African 



attempt of Captain Jameson and the party of Cecil 
Rhodes to capture Johannesburg and declare an inde- 
pendent Transvaal government. | 
These men saw the vast possibilities of the new pro- 
cess and began to use it at once. Recent tables show 
that sin ce January, 1891, the output of gold recovered 



gold fields are concerned, the decision throws the pro- 
cess open to the public. 

It has been attacked and the patents overthrown in 
Austria, and the belief of the opposing lawyers now is 
that nowhere in the world will the users of the process 
continue to pay royalties, but will fight and overthrow 



by this process has been steadily increasing, until in the patents everywhere. This means luuch to the gold 
August, 1895, the production by all other processes be- miner, and probably will result in immense additions 
ing 140,000 ounces, or about $2,800,000, the production to the world's stock of gold within a few years, 
by the cyanide process alone was 60,000 ounces, or 
about $1,200,000 for the month. In 1894 the mills pro- 
duced 1,405,282 ounces of pure gold in the Witwaters- 
rand district, and the cyanide process produced in the 
same district 618,480 ounces. In that single year 



Embosslns on Cilass by Tinfoil Stencils. 

The stencil may be cut out of thin sheets of metal or 
cardboard, in the same manner as for wall decorations, 
etc. If varnish colors are employed, lay them on as 
2,847,378 tons of tailings and 18,351- tons of concen- evenly as possible through the perforations in the 
trates were put through the process. These yielded plate, and harden afterward in a stove or,oven. The 
more than $10,000,000 worth of gold with an apparent [ metallic preparations used in glass staining and paint- 
profit, over the cost of the process, of about $7,375,000. ing are also available, but require firing in a muffle or 
This seems to indicate that the miners ought to have ! china painter's stove. For the process called embossing 
been well satisfied, but there was a serious drawback [ paint the portions of glass left uncovered by the spaces 
to their happiness. The African Gold Recovering in the stencil plate with Brunswick black, dip or cover 
Company, which controlled the Macarthur-Forrest pa- with hydrofluoric acid, wash in clear water, and remove 
tents in the South African Republic, didn't let any one the black ground. Every part that was covered will 
use the process without the payment of big royalties; then present a polished, even surface ; the remainder 
These payments varied with individuals, but they ! will have been eaten into by the acid. If the raised 
were so large that they amounted to millions of dollars ; parts are to have a frosted appearance, rub them with 
every year, and it became a common saying in the ' a flat piece of marble moistened with fine emery and 



Transvaal that the invention had benefited the inven- 
tors a great deal more than it had the miners. 

The miners made efforts to get reductions of the roy- 
alties, but no agreement was reached. Then they de- 
termined to fight, and a peculiar feature of the Boer 
republic's laws opened the way for a direct action. 
This was by an application to the Attorney-General to 
have the patent set aside because of a lack of novelty. 

The Attorney -General appointed James Hay to bring 
such an action at the miners' expense in the High Court 
of Justice,the equivalent of our United States Supreme 
Court and the court of last resort. It was asserted by 
the miners that, although the patentees of the cyanide 
process may have been original inventors, the chemical 
facts upon which it was founded were known long ago 
to the world, appearing in chemical and other publica- 
tions and mining works, and that any skilled metallur- 
gist having this knowledge could do just what was 
claimed by them as new. Further, it was asserted that 
the same thing had actually been done before, although 
not upon a large scale. Commissions were issued for 
the taking of testimony in the United States, Australia, 
New Zealand and England in the case. 



water. For putting patterns or lines on glass with a 
wheel there are two methods, one followed by glass 
cutters and the other by the engraver on glass. For 
the first mentioned rough in the pattern with an iron 
mill supplied with a trickling stream of sand and wa- 
ter, smooth out the rough marks on a wheel of York or 
Warrington stone, polish on a wooden wheel of willow 
or alder powdered with pumice, and finish on a cork 
wheel, with putty and rottenstone. The engraver cuts 
in and roughs the pattern with copper wheels, aided 
by emery of various degrees of fineness and olive or 
sperm oil, and polishes the portions intended with 
leaden disks and very fine pumice powder and water. — 
Pottery Gazette. 



Effects of molecular Bombardment. 

Some years ago W. Crookes published the fact that 
diamonds phosphoresce of various colors when submit- 
ted to molecular bombardment in a vacuum tube 
under the influence of the secondary current from an 
induction coil, and it was also observed that the dia- 
monds became discolored under this treatment, while 
in course of time they became black on the surface. 



The most important field was in this country, where This superficial blackening cannot be removed by oi-di- 
Mr. Truslow was employed to find the evidence for the I nary cleaning methods, though polishing with diamond 
miners and Walter W. Williams for the patentees, powder removes the discolored layer. Becquerel hav- 
Walter W. Edmunds, of this city, took the miners' side ing shown that long digestion of graphite in a warm 
of the testimony as commissioner, and Edward Kent j mixture of potassium chlorate and strongnitricacid con- 



that for the patentees. 

Mr. Truslow began his work a year and a half ago, 
and it led him to examine almost every chemist of note, 
every college or public library, and to look into all 
sorts of trades where gold is used for evidences of what 
he knew was true. One curious instance will show 
how difficult was the work of getting testimony. One 
of his assistants in this work was Prof. Henry Wurtz, 
of this city. 

Mr. Wurtz was positive that he himself had had 
knowledge of the main facts years before, but he could 
not place'the time nor the way in which this could be 
proved. One day, while he was searching the libraries 
for general facts, and near the end of the work, he came 



verts it into graphitic oxide, while diamond remains unaf- 
fected, some discolored stones from Crookes' experiments 
were subjected to this treatment on the supposition 
that the superficial blackening might be due to conver- 
sion of diamond into graphite. This was proved to be 
the case, the whole of the black stain being removed 
from diamonds that had been specially bombarded in 
a vacuum tube for five hours, after digestion in the 
acid mixture for three days, while comparison of the 
stones with similar ones that had not been darkened 
seemed to show that the cleaned specimens had acquir- 
ed extra brilliancy. A curious fact is that some of the 
historic specimens, preserved in a vacuum tube, appear 
less dark than they were some years ago, so that it is 



upon a copy of the American Journal of Science and just possible the graphite formed may be ultimately re- 
Arts, published in New Haven in 1866, a«*4 there, in an j converted iato diamond.— Chemical News. 
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Correspondence. 



Connectlona for masneto Telephones. 

To the Editor of the Scientific American: 

Your reply to query No. 7,007, G. G. Y., has been 
shown me. As I have had, in connection with other 
parties in this place, practical experience with a tele- 
phone circuit, I take the liberty to make you a state- 
ment of what our experience has been, and a few sug- 
gestions, which I think will assist any one who is desir- 
ous of establishing an inexpensive and fairly satisfac- 
tory telephone circuit, that can be used without dan- 
ger of infringing any patent. We have had sixteen 
magnetos and thirty-two standard Bell telephones in 
use, as you suggest, in series. We did not get, when 
the number of sets was first brought up to twelve, re- 
sults that were satisfactory, until we had applied cut- 
outs for the telephones, the resistance of the coils in- 
terfering with both the service of the magnetos and 
rendering it difflcult, for those who had weak ones, to 
call satisfactorily, as well as the telephone service. 
After applying a variety of simple cut-outs to all the 
magnetos, we were able to increase the number to six- 
teen. For the most convenient use (unless automatic 
cut-outs have already been applied), I favor a style of 
burglar alarm (usually applied to windows) which 
always has the circuit closed, unless it is pressed, set 
either in the floor, just below the magneto, where the 
circuit can be broken by pressing It with one's foot, or, 
if in a carpeted room, it may be set into a small block 
of suitable wood that will not disfigure the carpeting, 
and fastened to the floor with screws, so that it may 
be easily removed when occasion may require. The 
wires leading from this should be connected with 
the two binding posts of the magneto that the tele- 
phone cord is attached to, and will keep the telephones 
out of circuit except when they are in use, when the 
knob should be pressed. Wire of good size should be 
used if the circuit is a long one, and copper is prefer- 
able to iron. Unless a set of Instruments is located in 
a noisy place, very good service can almost always be 
had. The resistance of the extremely fine wire with 
which the coils are w«iund Interferes very much with 
satisfactory service, whfle that of No. 14 galvanized 
iron "or No. 16 hard drawn copper is not sufficient to 
interfere seriously on a line several miles in length. 

C. C. Capron. 



Cotton Seed Industry in the South. 

BT EDWDr LBHlfAII J0HH80H. 

The magnificent opportunities which exist at the 
South for making and buildins <^f hoHies by immi- 
grants, for the profitable in vestHienC of capital, and the 
practical application of the arts and sciences, are now 
so well known to reading and observant men that it is 
almost a waste of time to call attention to detailed con- 
ditions in the South. 

If any one is skeptical on the subject, he need only 
look at the small population per square mile, the fer- 
tility of the lands, the climate, the small cost of living, 
and the numerous natural advantages and resources of 
the South to see that a condition must necessarily 
exist there more favorable for comfortable living for 
the frugal and Industrious poor, for accumulation of 
wealth for the intelligent small capitalist, and for the 
doubling of fortunes for those already wealthy, than In 
any other part of the United States to-day. 

Instead of dealing, therefore, with the general sub- 
ject, I wish to give a practical illustration of one of the 
lines of future development of the South, which is 
characteristically Southern and with which I happen to 
be very familiar from a long business connection. 

In short, I wish to point out where a practically in- 
exhaustible source of wealth exists in a product of 
which the general public outside the South knows 
almost nothing. I allude to what is familiarly known 
in the South by the name of cotton seed hulls. The 
name itself belittles the character and value of the 
product to such an extent that one is almost tempted 
to turn away from it in disappointment, without in- 
vestigation, on simply hearing it mentioned. 

" Hulls " is a term we associate in our minds with 
husks, or the outer covering of some valuable nut, 
fruit, or grain, which serves the purpose nature in- 
tended it for, of protecting and preserving the kernel, 
but which in Itself, for all purposes of commerce, is 
worthless. 

While such in part is the definition, such is not the 
character of " cotton seed hulls." It bears more the re- 
lation of bran to wheat than of husk to kernel ; but 
even this description is not adequate ; for the hull of 
the cotton seed both in weight and value bears a much 
more important relation to the kernel of the seed than 
bran does to wheat. 

The hull comprises 45 to 50 per cent of the weight of 
the seed. As turned out by the oil mills, this article 
consists of little capsules, more or less broken up, of 
which the outer or convex part consists of a closely ad- 
hering short cotton fiber, comprising about 35 to 3d}4 
per cent of the weight ; and the inner, or concave 
part, of a tough, dark brown shell of mucilaginous 
matter resembling the covering of apple seeds. This is 



not quite aU, for these fiber-covered and broken cap- 
sules capture and retain, during the oil mill processes 
of hulling and separation, however well performed, a 
portion of the kernels in a finely divided state. The 
proportion of the kernel thus caught, and forming a 
real portion of the hulls as marketed, varies from 1^ to 
5 per cent and is rich In oil and nitrogenous matter. 

In the dry, loose and somewhat matted condition in 
which the hulls are usually seen, they present a very 
unpromising appearance, but years of experience have 
demonstrated conclusively that they form a perfect 
and entire feed for cattle. It is only for the purpose of 
rapidly fattening cattle that other more highly concen- 
trated feed stuffs, generally cotton seed meal, are added 
to the hulls. 

There are now annually " crushed " in the oil mills of 
the South about 1,500,000 tons of cotton seed, giving a 
product of hulls of about 675,000 to 700,000 tons. There 
are annually grown and passed through power gins, to 
obtain the 8,000,000 to 10,000,000 bales of cotton which 
are annually marketed, an additional quantity of 
3,500,000 to 3,500 000 tons of cotton seed which are not 
as yet hauled out to the oil mills, which are generally 
located at some distance from the gins and planta- 
tions. 

The total seed crop is by weight twice as great as the 
cotton crop. If all these seed were manufactured, the 
weigjit of the hulls might be taken, speaking roughly, 
as equivalent to the weight of the cotton, or if put up 
into 500 lb. bales like cotton, as 8,000,000 to 10,000,000 
bales of hulls — the same quantity as the cotton crop. 
This gives the present productive limit of this useful 
article and makes it pretty certain that, with such a 
large seed and hull supply not now worked available 
as new mills are opened, no great or rapid advance in 
the price of hulls need be expected. 

Owing, as already stated, to their unpromising look- 
ing appearance and unfortunate name, for long years 
no attempt was made to dispose of the hulls commer- 
cially ; and until about ten years ago. when the 
experiment was made of feeding them to cattle, they 
were literally thrown away or burned for fuel at the 
mills. 

This article has had the hardest kind of a fight 
against ignorance and prejudice to find its way into 
profitable consumption; but such intrinsic merit has it 
that to-day, out of 300. or more oil mills in the South, I 
do not know of a single one that is burning its hulls. 
A considerable supply of crude potash, in which the 
hulls are rich, was taken away when these ashes were 
no longer obtainable. 

In many States, particularly Texas, many thousand 
head of cattle are annually fed, and with the addition 
of cotton seed meal are fattened upon cotton seed 
hulls. Much of the Chicago dressed beef shipped all 
over the country in refrigerator cars is simply concen- 
trated cotton seed hulls. The price at which hulls sell 
is far below their intrinsic value as a feed stuff and 
varies from |3.50 to $5 per ton at the mills, though 
as high as $10 per ton has been paid for it in some 
cases when the demand unexpectedly exceeded the 
supply, when the mills were not running, and this is 
about its real value. I believe that -every dairy in or 
about the cities, like Memphis, Altanta or New Orleans, 
is now feeding its milch cows on cotton seed hulls. 

Competent chemists figure that 90 per cent of the value 
of the hulls is available for fertilizer after being used for 
feed. H ulls are little known or used outside the South, 
but there is a new enterprise at Memphis, the Tennessee 
Fiber Company, working under letters patent, that is 
successfully taking the hulls from the oil mills and con- 
centrating, in more suitable form for shipment, the 
nutritious portion of the hulls, which is termed " cot- 
ton seed bran," and separating the lint for use of paper 
makers and packers, which is turned out in small com- 
pressed bales. 

Having now shown what cotton seed hulls really 
are, their value, their great actual and numerous pos- 
sible production, we are prepared to consider the 
merits of this article as a wealth producer. It will first 
be necessary to say something in regard to the loca- 
tion of the cotton oil mills. Though some of the large 
cities, like Memphis, Atlanta, Houston, New Orleans, 
have more than one mill each, they are, as a rule, very 
widely distributed over the Southern States, and gen- 
erally in the towns which vary in population from 
3,500 up. The average price at which cotton seed hulls 
can be obtained at the mills is about $3.35 per ton. 
Their Intrinsic value as a feeding stuff is about $10, 
say |8. The average freight from the South to the 
New England and Middle States is about |6 per 
ton. It could hardly be possible, therefore, unless under 
exceptional circumstances, to use cotton seed hulls 
in their ordinary form outside the South. 

From the fact that the oil mills are located in the 
towns and cities, and that the lands near them have 
been cultivated longer and more closely than those at 
a distance, thus being more in need of fertilizers, it 
is evident that the most profitable use to be made of 
the hulls is by farmers or stock naisers on the lands 
near the oil mills. A farmer, therefore, located on land 
which need.s fertilizing, near an oil mill, who also 
raises cattle or keeps a dairy, and who has a market 



ready to his hand for his farm products, is prepared 
to make an astonishing profit upon this article. 

Estimating the cost of freighting to the farm at 75 
cents per ton, the average cost of the hulls at the mills 
at 18.35 per ton, and the intrinsic value of the hulls as 
compared with other feed stuffs or fertilizers as only 

per ton, the farmer will make a profit of $4 per ton 
on every ton of hulls he consumes. If we add to this 90 
per cent of the intrinsic value, which percentage the 
chemists allow for it after feeding, he would have |11 
per ton as the total profit, or |7.60 per ton as the net 
profit over and above other feeding stuffs and fertiliz- 
ers. It is difficult to conceive of any situation in which 
a farmer could be placed in populous territory in the 
United States where he starts out with conditions 
so favorable to success, or where he has a finer oppor- 
tunity of producing wealth from using an undervalued 
product which can be had in practically unlimited 
quantity. Add to this that such lands as have been 
described can be had at a very low price, because of 
their more or less worn condition and also because of 
the present general depreciation in real estate, the pro- 
bability of a large profit from the enrichment of the 
land, and the unearned increment from the probably 
rapid growth of all Southern cities in the near future, 
and it is scarcely possible to point out any better illus- 
tration which the South offers of her many and great 
opportunities than is contained in this long despised 
and still greatly undervalued article cotton seed hulls. 



They All »o It. 

The wanderer had returned after many years, and 
was inquiring about his old friends. 

" Brown," he said, '" is in the wholesale clothing busi- 
ness, I believe." 

"Wholesale clothing and bicycles," corrected the 
native. "The firm carries a side line of bicycles, you 
know." 

" And Jones has a grocery store, I'm told." 

" Yes. Full line of groceries and Bull Run bicycles. 
He's the agent for the Bull Run wheel." 

" Smith went into the manufacturing business, didn't 
he?" 

"Oh, yes. He got Interested in a sewing machine 
manufactory, and a little later they took up bicycles 
and are doing a rushing business. I understand they 
have a capacity of over a.hundred wheels a day." 

" And what's White doing ? " 

" He's the agent of a famous gunmaker, and is doing 
well. Sells all kinds of guns, pistols and bicycles." 

" And Johnson ?" 

"Oh, he's a manufacturing jeweler, and he turns out 
a mighty good wheel, too." 

" Billings, I suppose, is still in the furniture busi- 
ness ? " 

"Yes; but I understand that he turns out a better 
bicycle than he does desk or bureau." 

The returned traveler began to betray some surprise. 

" Is — is Wilson still in the livery business ?" he asked 
with some hesitation. 

"Certainly, but he devotes most of his time to the 
little bicycle repair shop in the rear of his stable." 

" Ah, there goes old Bones, the sexton. The old fel- 
low is — " 

"Oh, he's agent for an automatic pump for inflating 
tires." 

" Is there any one who isn't in the bicycle business ?" 
asked the returned traveler sadly. 

"I don't think of any one just now," replied the 
native. — Chicago Post. 



Employer's Ijinbility— machinery. 

The Supreme Court of Minnesota held, in the recent 
case of Harris vs. Hewitt, that where a servant has 
knowledge of the defective instrumentality furnished 
for his use by the employer, and gives him notice 
thereof, and the employer promises that it shall be 
remedied, but neglects to do so, and induces the serv- 
ant to remain in his employ, and the servant is subse- 
quently injured by reason of such defect within the 
time fixed when such defect was to be remedied, or 
within which time it might reasonably be remedied, 
the employer is liable if the instrumentality was not so 
imminently and immediately dangerous that a man of 
ordinary prudence would have refused to longer use it, 
and that the question of contributory negligence by 
reason of such use by the servant after such notice and 
promise of repair is not one of law, but of fact to be 
settled by the jury. — Bradstreet's. 

^ < > » » 

The Oerman Kite Balloon. 

Experiments have just been made in Berlin with a 
so-called " kite balloon," Invented by a German ofBcer. 
The principal part of the balloon has a cylindrical 
form, widening out below so as to form a kind of rud- 
der or tail, which is intended to steer the cylindrical 
part in a certain direction. The balloon is surrounded 
in the usual way with a net, to which the car is attached. 
Some twenty yards above the large balloon is a small 
aerostat, in the shape of a " kite," which serves to indi- 
cate the direction of the wind in the upper strata of 
the atmosphere. The experiments have given quite 
satisfactory results. — L'Avenir Militaire. 
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THE GREAT SCAFFOLDS OF THE CONGBESSIORAL 
LIBBABT, WASHIirOTOH, D. C. 

(Continued from first page.) 
beams, 9 inches higti, was carried around the dome, 
and projecting from it was a IJ^ inch plate, which acted 
as a rail. The rollers were flanged, so they could not, 
under any circumstances, run off the track; and, in ad- 
dition to the flange, in order to secure the utmost 
accuracy of movement, two horizontal guide wheels, 8 
inches in diameter, were provided, which bore against 
the inner side of the circular track. Thus the rotation 
of the great structure was effected with almost mathe- 
matical accuracy, enabling the dome to be verified at 
every point, in addition to providing most 
perfect scaffolding for building. A vertical 
scaffolding was built up in the center of the 
hall and dome, reaching well up to the apex, 
so as to give a convenient access to the top. 

Our thanks are due to Mr. Bernard Green, 
superintendent of construction and engineer, 
for courtesies received in connection with 
this subject. The two rotating scaffolds, 
while in use, proved all that could be desir- 
ed, and were one of the most interesting fea- 
tures of the constructive operations. 

♦« » »» 

Color Screen Maklnc. 

Color screens are now indispensable In 
advanced photographic work, and F. E. Ives, 
of Philadelphia (Photographic Journal, xx, 
815), recently gave a useful practical demon- 
stration of the making and testing of such 
screens before the Royal Photographic So- 
ciety. The best method, he thinks, is to 
coat patent plate glass with gelatin and, when 
the film is dry, immerse the plate in an aque- 
ous solution of the dyestuff until a sufficient 
quantity is absorbed, then dry again and 
cement to another piece of patent plate glass 
by means of Canada balsam, so as to protect 
the film from dust and injury. Unless special 
facilities are available, however, it is easier 
to prepare the screens with collodion films. 
The patent plate glass selected should have 
plane surfaces as near parallel as possible. 
This may be " flowed " with plain collodion, 
then with an alcoholic solution of 
the dyestuff, drained on blotting 
paper and allowed to dry spontan- 
eously. Or better, the dyestuff (such 
as brilUant yellow or " uranine ") 
may be dissolved in the collodion 
before coating the glass. To make 
eight ounces of the colored collodion, 
take four ounces of a clear alcohol 
solution of the dyestuff and forty 
grains of "cotton." Shake together 
until the " cotton " is thoroughly 
soaked, then add an equal quantity 
of ether. Coat two pieces of glass 
with this collodion and, when dry, 
cement them face to face with 
Canada balsam with the thick edge 
of one film opposite the thin edge 
of the other. The effect of this pre- 
caution is to keep the depth of color 
in the screen more uniform. The 
application over the films, before 
cementing them together, of a thick 
varnish made by dissolving mastic 
in benzol is useful in preventing 
punctures by dust or grit. Aftei- 
the excess of balsam has drained 
out and been cleaned off the edges 
with paper dipped in methylated 
spirit, the edges should be bound 
■with strips of gummed paper, as in 
the case of lantern slides. 



oq school construction have urged the groundless na- 
ture of the prejudice. 

Provided always that the eyes are not dazzled and 
that no shadow falls on the reading or writing, it is 
impossible to have too much diffused daylight or its 
artificial equivalent. The loss of intensity with in- 
creasing obliquity of the rays of light is acutely felt in 
wide rooms, especially when not high in proportion, on 
the side opposite the windows ; whereas if there be 
windows or lights on each side, the intensity of illum- 
ination is equalized and its total amount doubled. It 
is only necessary that that coming from the right 
should be naturally or artificially the weaker, as by 




having the windows north and south or by filling those 
on the right with clouded glass. Windows in front 
are always objectionable, but light from behind, if not 
so strong as to cast a shadow, can but serve to in- 
crease the illumination derived from the proper quar- 
ter. As Cohn and FOrster long since pointed out, read- 
ing or other work dema,nding clear but effortless vision 
is in the open air, when the sky is overcast, a real lux- 
ury. Under these circumstances the light is ample but 
shadowless ; it comes from everywhere, but from no 
6ne quarter more than from another. The most per- 
fect artificial illumination conceivable is that obtained 
by Hrabowski's arrangement of hemispherical milk 
glass reflectors with prisms and mirrors by 
which the light of an electric arc lamp is 
diffused equally throughout the building, 
though the source is hidden from view. The 
light is photometrically equal to that of a 
clear summer day and as free from color ; it 
is almost shadowless and is, in fact, superior 
to daylight in not being liable to fluctua- 
tions, although its intensity can be regulat- 
ed at will. — The Lancet. 
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Cross Ijlglitliis, 

Some traditions die hard, being 
accepted without examination by 
nine persons out of ten and by all 
who are in or under authority, and, 
like officials generally, opposed to 
or suspicious of innovation. Among 
these is the belief in the hurtfulness 
of cross lighting. This method of 
lighting would seem only to be held 
injurious in schools, for in our own 
houses we are only too pleased if 
we can have windows on two or more 
sides of a room. Even in Germany, 
where statistics and experimental 
investigation pervade every depart- 
ment of administration, and where 
in each detail the executive is guid- 
ed by an order in council somewhat 
inappropriately called an " Erlass," 
find we cross or double lighting still 
expressly condemned. Yet Cohn 
and FOrster, Javal and Ferrand, 
Rumbold and a royal commission 
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Fuse Wires. 

Prof. W. M. Stine, in a summary (Ameri- 
can Electrician) of practical conclusions on 
the subject of fuse wires, gives the follow- 
ing: 

1. Covered fuses are more sensitive than 
open ones. 

3. A fuse wire should be rated for its carry- 
ing capacity for the ordinary lengths em- 
ployed. 

8. On important circuits fuses should be 
frequently renewed. 

4. Fuses up to five amperes should be at 
least one and one-half inches long, one-half 
inch to be added for each increment of five 
amperes capacity. 

5. Round fuse wires should not be employ- 
ed in excess of thirty amperes capacity. For 
higher currents fiat ribbons of four inches 
and upward should be used. 

His experiments have shown that for large 
fuses a multiple fuse is more sensitive than 
a single one. A one hundred 
ampere fuse may be made by taking 
four wires of twenty-five amperes 
capacity. Too much emphasis has 
been doubtless placed on the posi- 
tion of a fuse. Unless it be long 
and quite heavy, its carrying capa- 
city is practically the same, whether 
it be placed vertically or horizon- 
tally. 

Experience seems to show that 
the best alloy is one of lead and 
tin, the lead being considerably in 
excess. If too much lead is used, 
the fuses deteriorate rapidly and 
coat with the white film. A leading 
question now is the automatic cir- 
cuit breaker versus the fuse wire. 
Both these devices are excellent in 
themselves, but each requires judg- 
ment in selection and use. The 
automatic circuit breaker is to be 
preferred for switchboard, use and 
motor service. Large fuses should 
be avoided, as they are both filthy 
and dangerous. Relegated to the 
back of the switchboard, the fiying 
molten metal fouls the bus bars and 
connections, besides coating the 
board with a sooty deposit. A cir- 
cuit breaker placed in plain sight on 
the front of the board is to be pre- 
ferred in all cases. For lighting cir- 
cuits it is doubtful if any simpler and 
better device than the fuse wire can 
be used. In spite of all that has 
been said against it, when properly 
used and taken care of, it leaves little 
or nothing to be desired ; yet there 
is nothing about the plant that is 
more dangerous when ignorantly or 
carelessly used. 

»-•-« 

A N explosion o f acetylene gas oc- 
curred September 12, in a restaurant 
at Lyons, France, causing a great 
amount of damage to the building 
and the neighboring buildings, 
while five persons were injured. 
The fire underwriters submitted a 
report on the case to an expert, who 
gave the opinion that the acetylene 
system may be accepted if an addi- 
tional premium is charged, and the 
apparatus installed outside the 
building or in an unoccupied and 
well ventUated place. 
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A BALANCED L0C0IC0TI7E. 
The up to date locomotive is the result of a long pro- 
cess of evolution, in which is embodied the results of 
many years of painstaking experiment. Considering 
the many arbitrary limitations of size and weight to 
which it is subject, it is as perfect a piece of mechanism 



it is usually reckoned) the rear half of the main rods ; 
the reciprocating motion in the front half of the main 
rods, the crosaheads, piston rods, and pistons. Now 
it is evident that when the heavy coupling rods, crank 
pins, etc., weighing many hundreds of pounds are at- 
tached to the wheel a foot or so from the center, they 




versa, there will be a vertical disturbance of the bal- 
ance of the wheels which will be exactly equal to the 
momentum of these added weights. The effect of this 
" excess balance," as it is called, will be to cause a vio- 
lent vertical oscillation of the locomotive. On the up- 
ward half of the revolution the momentum of the 
excess weight will tend to lift the wheel, on the down- 
ward half to depress it. So powerful is this action 
that wheels have at times been lifted clear of the track, 
and the downward momentum has had the dynamic 
force of a blow, bending the steel rail at every revolu- 
tion. On the other hand, if the reciprocating counter- 
balance be left out altogether, the same " hammering" 
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DETAILS OF CBOSSHEAD-STHONO'S BALANCED LOCOUOTIVE. 
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ABBANOEMENT OF PISTONS, BODS, AND CBANKS-STBONO'S BALANCED LOCOHOTITE. 




rDETAILS OF PISTONS-STBONG'S BALANCED LOCOHOTITE. 



as can be found anywhere to-day. There is one im- 
portant particular, however, in which the locomotive 
shows a defect, which, in these days of high speed, has 
become very marked, and is causing locomotive engi- 
neers to do a lot of hard thinking. 

We refer to the difficulties of counterbalancing. 

Now, at the risk of telling our readers something that 
they know already, we will explain that the violent 
oscillations which occur in a locomotive when it is run- 
ning at high speed are largely due to the rapid motion 
of the various parts of. its engines. This motion is of 
two kinds — revolving and reciprocating. The revolv- 
ing motion occurs in the cranks, coupling rods and (as 



will throw it out of balance as it revolves, producing a 
disturbing moment about the center. 

To restore the equilibrium it is necessary to place 
soine weight in the wheels on the opposite side of the 
center to the crankpin, and this can be done so accu- 
rately that the balance will be practically perfect. So 
far, so good ; but when it comes to balancing the re- 
ciprocating, back and forth, motion of the pistons, 
crossheads, etc., a dilemma arises. . For while it is pos- 
sible to counterbalance these parts by placing addi- 
tional weight in the wheels opposite the crankpins, so 
that their forward momentum shall be balanced by 
the backward momentum of the weight", and vice 



effect is set up in a horizontal direction by the back 
and forth momentum of the reciprocating parts. This 
communicates a violent vibration to the whole train, 
which at high speeds becomes extremely uncomfort- 
able. The locomotive builder is thus placed "between 
the devil and the deep sea ;" and in his dilemma he 
has taken the only course left open to him, and com- 
promised the matter by counterbalancing only one- 
half or two-thirds of the reciprocating parts as seems 
best (or least bad) in his judgment. 

Evidently the only satisfactory way to secure perfect 
counterbalancing is so to arrange the working parts in 
the locomotive that the revolving parts shall be coun- 




TH£ ST&ONG BALANCED LOCOMOTIVE EORMEBLY THE A. 0. DASWIN. 

Two 16 inch high pressure cylinders ; two 23 inch low pressure cylinders by 24 inch stroke ; 68 inch drivers ; heating surface, 1,680 square 

feet ; steam pressure, 170 pounds ; weight of engine, 120,500 pounds. 
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terbalanced by revolving parts and the reciprocating 
parts by reciprocating parts throughout the complete 
revolutions of the wheels. 

The locomotive which is shown in the accompanying 
illustration has been designed on these lines. The gen- 
eral outlines will be familiar to many of our readers, 
who will recognize it as the famous A. G. Darwin, 
one of the Strong locomotives which attracted much at- 
tention some half dozen years ago. The frame, wheels, 
boiler, and tender are the same ; but here the likeness 
stops. In place of the former 19 inch cylinders there is 
a compound engine with four cylinders, which are ar- 
ranged in pairs on either side of each side frame, as 
shown in the plan view. On the inside of the frames 
are two 16 inch high pressure cylinders and on the out- 
side are two 23 inch low pressure cylinders. The cranks 
for the former are turned in the main drivng axle, and 
the low pressure cylinders are connected to outside 
crank pins in the usual way. The cranks of each pair 
of high and low pressure cylinders are set at 180°, so 
that the low pressure crank pin is moving forward 
when the high pressure crank axle is moving backward, 
and vice versa. In this way the reciprocating parts of 
each pair of cylinders are made to counterbalance each 
other, and a locomotive is produced whose center of 
gravity is constant, whether she be running or at rest. 
The pair of cranks on one side are placed at the quarter 
stroke to those on the other side. In order to make the 
reciprocating parts of the adjacent pair of high and low 
pressure cylinders exactly counterbalance, Mr. Strong 
has designed a special form of low pressure piston and 
rod. As shown in the drawing, both piston and rod are 
hollow, the piston being formed of two dished steel 
plates, the end of the hollow piston rod being flanged 
out and fitting into shoulders on the inside of the steel 
plates to which it is riveted. At the periphery the 
plates are riveted to an annular ring in which the cus- 
tomary grooves are cut for the piston rings. The high 
pressure piston and rod are made solid and equal in 
weight to the low pressure piston and rod. The weight 
of the reciprocating parts is further reduced by using a 
hollow crosshead of very light design, as shown in the 
accompanying drawing. 

The revolving parts are balanced by placing weights 
in the wheels in the usual way, except that the coun- 
terbalances are placed at the same distance from the 
center as the crank pin, instead of at the circumfer- 
ence of the wheel. Mr. George S. Strong, the designer, 
claims that better results are obtained by this arrange- 
ment, ina.sniuch as the balancing is perfect at all speeds. 

The valve gear, which is atn adaptation of the well 
known Walshaert gear, so largely used in Europe, is 
designed to give an equal lead at all points of cut-off. 
The valves are of the gridiron type, working vertically, 
and they are operated from the outside crankpin, which 
is seen in the illustration attached to the main driver. 
Motion is given by a connecting rod which is attached 
to a crank arm on the Hnk shaft. The links have a 
fixed point of revolution, the blocks sliding in the links 
instead of the links on the blocks. The motion is 
thence transmitted to the rocking shafts of the valves, 
which will be seen located above the cylinders. The 
gear which is seen midway between the link blocks and 
the valves is operated from the crosshead and imparts 
the necessary lead and lap to the valves. The chief 
advantage claimed for this arrangement of valves and 
valve gear is that by providing large port areas (in 
this case as high as 11 per cent of the piston areas) the 
steam has a very free admission and exit to and from the 
cylinders, and wire drawing, that most fruitful source 
of loss at high speed, is prevented. 

Altogether, the balanced locomotive, as it is called, 
presents many features of design which render it well 
suited to heavy express service. As the perfection of 
the balance renders a high piston speed possible, the size 
of the driving wheels may be reduced, bringing a con- 
sequent increase in the tractive power of the locomo- 
tive. As an evidence of the smoothness of the running, 
Mr. J. W. Beach, who superintended the reconstruc- 
tion and trial trip, states that he was able to read a 
newspaper as he stood upon the foot plates when the 
locomotive was running at a speed of 70 miles an hour. 
In the next week's issue of the Supplkment we shall 
give full drawings and description of the A. G. Darwin 
as she was originally built, together with some details 
of her performance. 



The Treatment of Snake Bite by Calcium Chloride. 

The Indian Lancet for August 16 publishes the fol- 
lowing abstract from the Semaine M^dioale : Phisalix 
and Bertrand reported the result of experiments with 
calcium chloride in cases of sift.ke bite at a recent meet- 
ing of the Acad6mie des Sciences. Its therapeutic 
action is not, as CalHiette thought, due to the forma- 
tion of some substance neutralizmg the poison, or to 
Its entering the circulation and there destroying the 
poison as it would in a test tube, but it depends simply 
on its local effect : it destroys the poison locally, causes 
the tissue to slough, and so prevents absorption of the 
toxic material. Hence it is concluded that the injec- 
tions of calcium chloride must be made deep at the 
actual spot where the fangs entered, and that they are 
useless if made in any other part. 



Recent Arcliseological IMetvs. 

"Grave goods" is the comprehensive term now used 
in England to describe what archieologists find in 
stripping ancient tombs. In the Carthage cemetery 
this year 120 tombs have been found and opened by 
Father Delattre, some Greek vases with figures of ani- 
mals being among the grave goods. 

An act of official vandalism has been perpetrated at 
Spalato, in Dalmatia, the great palace of Diocletian. 
The beautiful Romanesque tower on Roiium founda- 
tions at the entrance of the emperor's niausoleum ha.-^ 
been torn down, and a new tower is ri.siug in its stead, 
into which capitals and sculptured stones of all dates 
from the third century to the twelfth are being built. 

Henry Brest, through whom the Venus de Milo came 
into the hands of the French in 1818, has just died, 
over a hundred years old, on the island of Milo, where 
he had married a Greek woman. He happened to be 
on the spot when the peasants first dug up the statue, 
and, struck by its beauty, induced them to keep the 
discovery secret, notified the French consul, and 
arranged for the delivery of the statue to the crew of 
the French man-of-war that came to Milo to carry it 
away. 

At Mycenae a vaulted chamber similar to the so-call- 
ed Treasury of Atreus, the Treasury of Orchomenos 
and other structures, which are now known to b« 
tombs, has been discovered. The wonderful discoverigfe 
which Schliemann made in these tombs, in which, as he 
thought, he found the remains of Agamemnon, will be 
remembered ; and the present one has the advantage 
over nearly all the others known, of being practically 
intact, the fall of a huge mass of earth in early times, 
says the American Architect, having protected it from 
spoliation. 

Among the recent finds of the French expedition id 
Babylonia, which has been and is still working sit 
Telo, are a number of dated cuneiform tablets of Sargou 
the First and of his son Naram-Sin. These have now 
reached Constantinople, and within the last t\t« 
months have been submitted to the examination of 
Monsieur Heuzey, director of the Museum of the Louvre, 
and of Prof. Hilprecht, who has been retained by the 
Turkish government to decipher and classify the ob- 
jects found by both expeditions. By this important 
find, all questions as to the mythical character of Sar- 
gon are put an end to, and he is shown to have been a 
real person. The contents of the so-called Oman tablet 
are definitely decided to be historical and not mythical. 

Mr. Newberry tells of the labors of the Egyptologist 
in making out inscriptions, and in the Academy he 
writes that when obtaining a complete copy of the 
great tomb of Rekhmara he spent " six months' hard 
work on ladders and by candle light." The Necropolis 
of Thebes has been investigated by ChampoUion, Rosel- 
line, Wilkinson, Lepsius, Ebers, Brugsch Pasha, but 
its wonders have not yet been by any means exhausted. 
Mr. Newberry has devoted his attention to the private 
tombs, and many of these have inscriptions and pic- 
tures of great interest. Access to them was difficult, 
because they were inhabited by the fellahin. In one 
tomb was found a record of the engineer employed by 
Queen Hatshepsut, who superintended the cutting of 
the two great obelisks at Karnak. 

The special wealth of the Fen countrj' of England in 
churches of the highest class, some of them almost 
cathedral-like in dimension, far exceeding the needs of 
the sparse agricultural population now around them, 
must impress us with something like astonishment 
when we remember that building materials, whether 
stone or timber, were necessarily brought from less 
watery districts. In the course of some drainage opera- 
tions in Lincolnshire, many years ago, an ancient barge 
was discovered laden with blocks of stone. Its timbers 
were black with age and long immersion, says Good 
Words, like the well known " Fen oak," and there can 
be no doubt that it had been accidentally sunk in the 
"leam"or watercourse, dug, perhaps, for the express 
purpose of conveying heavy materials by water car- 
riage to one of the churches or abbeys in course of con 
struction five or six centuries ago. 

A novel anthropological discovery was made recently 
three miles from Waynesburg, in the southwestefn 
corner of Pennsylvania, says Nature. A laborer, while 
plowing, struck a number of stones, which proved to 
be graves of a character different from any heretofore 
discovered. Twenty vaults were found, each twenty- 
seven inches long, seventeen inches wide, and twelve 
inches deep, and each covered with a stone forty-two 
inches long, three inches thick, and twenty-eight 
inches wide at the head, thirty inches in the widest and 
twenty-four inches in the narrowest part. The stones 
were six inches below the surface of the ground. Bach 
vault contained a skeleton of diminutive size, doubled 
up so as to occupy only eighteen inches of space, with 
the heads all in an unnatural position, and all facing 
the south. Under each skull was a turtle, placed as if 
for a pillow ; and in many of the graves were skeletons 
of birds. The graves were arranged in the segment of 
a circle of almost four hundred feet in diameter. Many 
bone beads were found in the graves, but only one 
piece of metal, a small crescent shaped copper orna- 
:menti 



Science Notes. 

The preservation of the remains of the famous walls 
of Antoninus, between the Firths of Clyde and Forth, 
built in 140 A. D., has been occupying the attention of 
the " National Trust for Places of Historic Interest or 
Natural Beauty." The Secretary of State for Scotland 
has visited the remains and it is believed that steps 
will be taken to preserve them. 

A series of fetes have been celebrated at Alais, in the 
center of the great mulberry and silkworm district of 
France, in commemoration of the services rendered by 
Pasteur to sericulture. A statue of Pasteur was unveil- 
ed during the celebrations; and a solemn service was 
celebrated in the cathedral in commemoration of the 
first anniversary of his death, which occurred on Sep- 
tember 28. 1895. 

Analysis of food is enlisting the services of Roentgen 
rays for the discovery of adulteration. A recent com- 
munication from M. Ranvez speaks favorably of the 
new method. In pictures so obtained of powdered 
materials thinly scattered on a sheet of glass, the pres- 
ence of any of the mineral adulterants commonly used 
is plainly visible, on account of the rays not being able 
to penetrate them. 

L'Industrie Electrique gives the following simple 
rule for converting Fahrenheit to Centigrade degrees. 
Subtract 32 degrees and divide by 2 ; then add to this 
x'o of itself, and, if further accuracy is desired, yjj more. 
For instance, if it is required to find the number of Cen- 
tigrade degrees corresponding to 72 degrees Fahrenheit, 
subtract 32 and divide by 2, giving 20 ; adding xV more 
gives 22, and, for greater accuracy, another yjj gives 
222. The method is not as simple when applied to the 
reverse calculation, but possesses some interest. 

The "International Cloud Atlas" may be purchased 
of MM. Gauthier-Villars et Fils 55 Quai des Grandes 
Augustins, Paris, for 14 f. a copy, says Science. The 
" Atlas," which contains 28 views, is now the official 
cloud atlas of the world, and the illustrations in it are 
the types to which all cloud forms must hereafter be re- 
ferred. It is the work of the International Cloud Com- 
mittee, appointed by the International Meteorological 
Conference held at Munich in 1891, and the standard 
types now adopted were selected from over 300 photo- 
graphs collected from all parts of the world. 

The influence of moisture on vegetation has been 
found by M. Edmond Gain to vary greatly at different 
periods in the growth of the plants. As a rule, water 
is urgently needed when the first leaves are appearing, 
then little is called for until just before blossoming, 
when a l.irge supply is demanded. The fruit is best 
perfected in comparative dryness. Very few plants re- 
quire constant moisture, and in all experiments tried 
the plants that were watered at the two critical seasons 
of first growth and the beginning of blossoming did as 
well as those that were constantly watered. Moistuve 
in the soil favored increase in the number of fruit, 
seeds and roots, while dryness tended to promote 
greater size and perfection of seeds and tubers. 

What appears to be an example of a new class of 
phenomena was shown at the meeting of the British 
Association by Prof. Liebreich, of Berlin, says the Eng- 
lish Mechanic. He advanced as a deduction the gen- 
eral proposition that liquids, in proportion as they were 
placed in confined spaces, acquire, by equilibric reac- 
tions, the properties of solids, and that friction in such 
fluids has a bearing of considerable importance on 
chemical reaction. One of the experiments was that of 
sinking a piece of nickel attached to a float in water, 
and drawing it down to the bottom of the vessel by 
magnetic attraction. Prof. Liebreich showed that 
the float did not again rise quite to the surface, 
and this he attributed to friction in the fluid. He 
made a kindred experiment with two kinds of glycer- 
ine, one kind of which slightly reduced specific gravity. 
By means of a specially constructed apparatus he show- 
ed that the lighter liquid did not rise quite to the sur- 
face of the heavier, if permitted to percolate through it. 

According to Dr. James CroU's estimate, the ice sheet 
at the South Pole is at this age several miles in thick- 
ness, its upper surface being above the line of pei-petual 
snow, and therefore not capable of melting away dur- 
ing the warm eras succeeding glacial periods. Further, 
when such an enormous mass of ice is again incrusted 
about the earth's surface, as some geologists believe 
may be the case in the process of time, the consistent 
supposition is that as soon as it begins to yield once 
more to the influences of a milder atmosphere, as its 
counterpart did long ages ago, the same process of 
flooding great areas of the earth will be repeated, and 
the same remarkable evidences of the presence of seas 
and oceans that no longer endure will be left behind. 
The theory entertained by Alfred R. Wallace is much 
to the point, namely, that as a past glacial age was 
melting into the tertiary period, the seas in the northern 
hemisphere covered a much larger area than now, and 
extended across central Europe and parts of western 
Asia, and the Arctic Ocean was likewise enlarged. It 
is well known, by geological evidences not admitting of 
any question, that the lowlands of Europe were sub- 
merged and that the Baltic, Caspian, and neighboring 
seas were simply a part of the vast Atlantic Ocean, 
instead of being landlocked waters as they are now. 
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FAFHA, ITS INHABITANTS AND SESOUBCES. 



BT HABOLD AVERT. 



In 1511 the Portuguese navigators D'Abreu and Senam 
discovered the great island of Papua, and, while the 
English and Dutch hold it in divided possession, it re- 
mains to this day practically an unknown land. This 
is due principally to the resistance of the fierce moun- 
tain tribes, who resent every intrusion and will permit 
no exploration they can possibly prevent. They do not 
build below an elevation of one thousand feet, and 
as the country is mountainous, rising in many peaks 
above the snow line, they have hitherto succeeded in 
repelling investigation of the interior. 

Such places as have been visited are reached by 
rough paths over coralline limestone whose interstices 
are filled with red clay; and where the clay is more 
plentiful the tropical vegetation forms an absolute bar- 
rier to advance. If the explorer should endeavor to ad- 
vance over the rocky path, he is soon disabled by the 
cuts and scratches inflicted by the needlelike points of 
the jagged rock, which cut their way through the 
stoutest shoe leather. An occasional bamboo stake 
driven into the path and sharpened is used by the na- 
tives to protect their villages or satisfy a feud ; and 
woe to the unwary foot that it pierces, for the wound 
is slow to heal. 

The people of the coast are open to intercourse, in- 
dustrious, and of cheerful temperament. Most of their 
villages, like the ancient and modern lacustrine vil- 
lages, are built for protection on piles, connected by a 
gangway of like construction with the shore. That at 
Humboldt Bay, on the north coast, is the largest and 
best known. The general religion is belief in a deity 
who returns the souls of the dead to the bodies of the 
next born descendants of the same sex. No reverence 
or sacrifice is paid to the deity, who is a conception of 
nature possessing the personal attributes common to a 
primitive form of ancestor worship. 

The village we illustrate is situated at Port Moresby, 
the English station on New Guinea, opposite the Aus- 
tralian port of Albany on Cape York. The houses are 
from seven to ten feet above the water, with walls gen- 
erally four feet high, the high pitched roof being fitted 
with an enormous shutter, which is raised and propped 
from within to admit light and air and for the escape 
of smoke. The house frame is of bamboo, the walls of 
palen pith and the thatch of pandanus leaves. The 
floor is made of bamboo laths, covered with palen pith 
slabs, and laid with matting, often of elegant design. 
A cooking place with a hard-baked red clay floor is re- 
served at one end. 

The inhabitants are Papuans, a well formed, sooty 
black race, with a great mop of frizzled black hair, 
large mouth, projecting brows, prominent nose with 
large nostrils, thick ridge, and apex pointing down- 
ward. Their loud voices, eager, rapid utterance, in- 
cessant vital motion, and absurd antics, proclaim a 
common origin with the negro, and distinguish them 
from the silent, impassive Malay. The hair and 
twisted beard of the men is stained with red clay, and 
ornaments of shell, tin plated wooden combs and 
rooster's feathers are used in their elaborate coifl'ures. 
Armlets of plaited grass and anklets of brass and shell 
relieve against their dead black skins in startling con- 
trast. A loin cloth completes the costume. In ap- 



some making of matting, baskets and boxes, and 
pottery. Their surplus products are exchanged for 
ornaments, nets from Great Bay, betel and arrack ; 
these articles being brought by traders on their way to 
Numatatte, in boats built at the island of K6. These 
boats, of from twenty to thirty tons, compare favor- 
ably with European craft of the same size, though they 
are built without a nail, of planks and ribs joined with 
wooden pegs and rattan. 
But threetools are used in their construction — an ax, 




A PAPUAN FEMALE. 



an adz and an auger. They are low and broad in the 
middle, rising with graceful lines to a beak at bow and 
stern, which is ornamented with a plume of marabout 
feathers. When a trader appears, his craft is sur- 
rounded by the entire male population in dugouts 
and outriggers, each individual shouting his offer, and 
accompanying it with ridiculous antics and grimaces. 
The basis of exchange is arrack (Java rum), one-half 
gallon of which is reckoned equal to one day's work at 
fishing or rattan cutting ; no money is used. When 
this nectar of the Papuan enters a home, every occu- 
pation is dropped, and the family devotes all its atten- 
tion with enthusiastic energy to its consumption. Their 



hills, vast forests of ebony, and a virgin soil of unuHual 
richness await release from the dominion of a people 
who know neither their value nor their use. 

Iron, coal and lime are known to exist. The volcanic 
nature of part of the mountain ranges indicates the 
probable presence of precious metals and stones. Iron- 
wood, canary, and sandalwood grow with tropical 
fertility. Bananas, palm sugar, besides the products 
already mentioned, invite the miner, the manufactur- 
er and planter. If a tithe of the enthusiastic devotion 
to exploration of the polar regions had been devoted to 
the equator, this island with an area equal to Austria- 
Hungary, scenery like Switzerland and a climate equal to 
Mentone, would be one of the garden spots of the earth. 
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Changes In Cave Divelllng Animals. 

"The influence of environment upon organisms is 
nowhere more striking," says Science, "than in the 
case of animals which find themselves accidentally lost 
in caves and which succeed in accustoming themselves 
to the situation in spite of its difHculties. M. Armand 
Vir6 gives some notes on his observations in the 
Comptes Rendus. The principal difference in the 
situation consists in the absence of light and in the 
rarity of animal prey. The eye always becomes atro- 
phied to a degree which varies with the species and 
also with the individual ; there is sometimes a differ- 
ence between the two eyes of a single individual. The 
eyes are to a certain extent replaced by other organs of 
sense ; the antennae of the Campodes become, in some 
individuals, twice as long as usual, and sometimes 
longer than the entire body. The tactile hairs with 
which the body is covered obtain an exaggerated de- 
velopment, and in the crustaceans sometimes even 
invade the ocular globe. Hearing does not seem to be 
accentuated, but the sense of smell is very acute, and a 
bit of tainted flesh becomes invaded in a very few 
minutes with a large colony of animals. The organs of 
digestion become very considerably modified in those 
species which are naturally carnivorous, and in two 
Staphylins the mandibles were found to be completely 
atrophied. Every animal is more or less completely 
depigmented ; but those which had no trace of color 
remaining began to have numerous little black spots 
disseminated over the whole body after they had been 
kept for a month in the light, and these spots were 
particularly abundant in those parts (antennae and 
claws) which had been accidentally lost and were in 
course of restoration." 



Chromate for Preventing Boiler Inernstation. 

A. Rubricius, an Austrian chemist, recommends a 
new method for the prevention or removal of boiler 
incrustation which has furnished remarkably good re- 
sults since about one year that it has been in use at 
Anina and other localities in Austria-Hungary. To the 
feed water there is added a mixture consisting of 90 per 
cent of soluble chromates and 10 per cent of soda. 
These salts transform the more or less soluble car- 
bonates contained by the water into soluble chromates 
which settle in the shape of slime without adhering 
to the walls of the boiler, and the latter can easily be 
cleaned by washing. 

The beneficial effect of the process will be felt even 
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A PAPUAN COAST VILLAGE. 



pearance they surpass the women ; though neither are 
so repulsive as some .school books declare. The women 
are more fully, though less fancifully, costumed than 
the men, wearing a mat of plaited cocoa fiber that ex- 
tends from the waist to the knees, brass or shell ear- 
rings, kangaroo teeth necklaces, combs with two forks 
admirably suited to their frizzly hair, armlets and 
anklets. 

The chief industries are fishing and the cultivation 
on the nearest shore of rice, sago, and yams. There is 



efforts never flag while the rum lasts or strength re- 
mains. The resulting stupefaction. lasts for days ; but 
on recovery the family cheerfully proceeds by persever- 
ing industry to acquire the means of procuring more. 
ArracK is without a rival as the most villainous intoxi- 
cant known, and its only competitor in the affections 
of the Papuan is roast wild pig. Together, they are 
.simply ir-esistible. 

Such are the races to whose custody the ransom of an 
empire is consigned. Rich treasure stored within the 



in the case of boilers which are already lined with 
thick layers of incrustation, for these will be gradually 
reduced and transformed into slime. On an average 
one-tenth of an ounce of the mixture should be added 
to 35 cubic feet of water. For an ordinary boiler three 
to four ounces per day would be sufficient. Where 
water with very high lime contents is being used, the 
dose should be increased a little ; the exact quantity 
needed can easily be determined by a preliminary test. 
— Qesterr. Zeitscbr. f. Berg und Huettenwesen. 
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KECENTLT PATENTED INVENTIONS. 
Ensrlneerine. 

Generating Steam.— Edprar A. Ash- 

croit, Londun, England. This invention Ib for a method 
of and apparatus for applying the heat of slag, etc., for 
the generation of steam, the slag being supplied to the 
boiler heating chamber spread out in a thin layer, so that 
its continued accretions will afford large and renewed 
heat radiating surface, while the convection of heat from 
the exposed surface is assisted by air currents passed 
through in a continuous cycle. The fire box is similar to 
that of a vertical boiler, but with a hearth at the bottom 
instead of a grate, and the boiler is inclosed in an annu- 
f trflue space within a brickwork setting, the main body 
of the boiler being surrounded by vertical flues, and a 
central tube, through which the hot material is supplied, 
leading through the steam dome to the Are box. The 
boiler is held in a setting arranged above a track, beneath 
which is a tunnel. 

Gas Engine Discharge Valve. — 

William Burger, Delphos, Ohio. This valve is designed to 
so control the outlet from the cylinder that the latter may 
be repeatedly charged with explosive mixture before ig- 
nition, the charge being retained in case of failure until 
proper ignition takes place. The spring-pressed exhaust 
valve has a lone;itudinally channeled stem on which is a 
casing provided with a port, a piston in the casing being 
adapted to be acted on by pressure passing through the 
channel and port from the cylinder, while a block car- 
ried by the piston is adapted to be engaged by the actu- 
ating mechanism for the valve stem. 



Railway Appliances. 

Freight Cab.— James M. Peet, Alleg- 
heny, Pa. To provide for the safety of trainmen who 
have to walk from one end of a train to the other, and 
also afford means for readily operating the couplings 
from a platform, this inventor provides for a side plat- 
form, to extend the e ntire length of the car body. This 
platform is just wide enough for one to walk on, ie made 
in sections, and is hinged to the car, so that it may be 
turned down and the car run close to a platform to facil- 
itate loading and unloading. At the ends of the car are 
transverse platforms, and along the sides and ends are 
handrails, the improvement obviating the necessity of 
walking upon the car roof. 

Hanger for Brake Beams.— Epbrem 

Marcotte, Las Vegas, New Mexico. This invention re- 
lates to car trucks, and provides a bearing having a U- 
sbaped metallic yoke and a block fitted in the yoke and 
forming with it an opening for the hanger arm, the 
bearing being secured by a bolt to the end sill of the car. 
The bearing can be cheaply made, and is not liable to 
get oat of order. 



Gate.— Alva H. Barnhill and Thomas 

I. Thurman. Altoona, Kansas. This is a tension gate of 
which the hinges on the swing post are out of vertical 
alignment, and the swing bar and latch bar are connected 
by wires which pass through Intermediate vertical bars, 
while a tension bar pivoted to the lower end of the swing 
bar extends to and beyond the latch bar, where it engages 
with a keeper. The arrangement is such that the ten- 
sion of the wires raises the gate as it is opened and gives 
the gate a strong tendency to close. 

Fruit Picker's Basket.— Augustus 

M. Denig, Riverside, Cal. This invention provides a 
basket or can designed to facilitate the handling of picked 
fruit without danger of bruising it, the receptacle hav- 
ing diverging sides which increase its capacity toward 
the bottom. It also has two hinged bottom sections and 
straps connected with their free ends, while stops on the 
sides engage with the outermost ends of the straps. In 
emptying the receptacle the bottom sections are swung 
downwardly to permit the fruit to pass out with the 
least possible liability of being bruised. 

Reeling Machine for Paper, etc. 

—William H. Waldron, New Brunswick, N. J. Accord- 
ing to this improvement, a winding roll is joumaled in 
sliding bearings to move toward and from a driving roll, 
one of the bearings receiving the journal of the winding 
roll eccentrically, there being means for turning the 
bearing to shift the end of the winding roll transversely 
to the direction of the slideways. The machine is thus 
adapted to automatically correct any uneven winding 
caused by the length of the sides or selvedge of the paper 
or fabric to be reeled. 



mtscellaneons. 

BlOYOLB. — John J. Naregang, Lees- 
port, Pa. To facilitate the adjustmentof the tension of the 
driving chain, and the removal of the chain and the rea,. 
wheel from the frame, this invention provides a frame 
union or joint piece to connect the rear forks, there being 
in the union a lengthwise slot in which an adjusting 
screw and nut are engaged to adjust the axle, there t)eing 
a guide washer for the screw and a clamp nut working in 
contact with the washer. 

Bicycle.— Edwin Y. MaeKenzie, King- 
ston, Jamaica. This invention provides an attachment 
to take the place of the ordinary pedal, by means of 
which increased leverage may be obtained in going up 
hill or to make a higher speed. The pedal is eccentri- 
cally pivoted on its shaft, and secured to and extending 
from the outer end of the crank arm is a ratchet having 
at each end teeth and a central plain portion, while a 
spring pawl pivoted on the longer end of the pedal is 
normally held in engagement with the teeth on the 
ratchet bar. The pedal operates in the ordinary way 
during the upward movement of the crank, hut when the 
latter h 88 passed the center the ankle is bent until the 
pawl engages the outer teeth of the ratchet, forming a 
practical extension of the crank arm. When the extra 
leverage is not required the pawl does not engage the 
teeth and the pedal acta like an ordinary pedal. 

Vehicle Driving Gear.— Frank W. 

Haviland, New York City. Two patents have been 
granted this inventor for improved gears arranged to pro- 
pel the vehicle independently of the running wheels, and 
at the same time prevent slip and loss of power, an inde- 
pendent friction surface being applied to utilize the 
weight of the vehicle to increase friction and overcome 
inertia and resistance. In combination with the running 
gear swinging wheels are adapted to alternately engage 
the ground or track, there being means for operating 
the wheels and simultaneously swinging one wheel out 
of contact with the ground when the other is swung into 
contact. There are also segmental guides in which 
the boxes of the propelling wheels have movement, the 
guides being fixed and curved in the direction of the 
wheels which they eovem. 

Cart. — Thomas Hill, Jersey City, 
N. J. This is a vehicle more especially designed for 
street cleaning purposes, to collect the sweepings and 
deliver them to a wagon ^t directly to the dump. The 
cart body is provided with trunnions engaging open bear- 
ings on the cart frame, mounted to swing in the side 
wheels as the fulcrum, the trunnions being above the 
fulcrum. The cart has three wheels, and may be conve- 
niently pushed about by one man, and the load readily 
dumped, the cart body being easily removed from its 
wheeled support, or lifted back into normal position. 

Vehicle Brake.— Clark Snow, Ox- 
ford, Ala. This is a brake of such construction that when 
set to a bearing against the wheels the setting mechanism 
automatically locks the brake in set position, the power 
of the brake being substantially greater as the resistance 
of the wheel increases. The releasing mechanism readily 
frees the wheels from the brakes, and the brakes, when 
released^ are held perfectly clear of the wheels. The 
brake may be operated from either the side, front or rear 
of the vehicle, and may be applied without injury to 
either the running gear or to the body of any form of 
vehicle. 



Collecting Gases.— Francois G. Wal- 
ler, Delft, Netherlands. This invention provides an ap- 
paratus for collecting gases or vapors, for making 
analyses thereof, consisting of two communicating 
tanks, in one of which is a float carrying a siphon auto- 
matically controlling the flow of liquid from the tank, 
while the other tank has a filtering gas inlet pipe and an 
outlet pipe communicating with the first tank. The 
variations in pressure in the space contaimng the gases 
have very little influence on the mean composition of the 
separated sample. 

Producing Music Rolls.— James B. 

Tracy, Meriden, Conn. To from the perforated rolls 
used in instnimenta to produce the desired tones, either 
pneumatically or by the aid of cylinders, combs, star 
wheels, etc., this inventor has devised an apparatus in 
which a perforated pattern sheet and the sheet to be 
perforated are passed together over a perforated tracker 
board during the operation of reciprocating punches 
whose movement is controlled by slides, there being a 
bellows for each punch. The arrangement is such that 
a large and cumbersome stencil is not required to actuate 
the punches, one of the ordinary music sheets passed 
over the tracker board pneumatically controllmg the 
punches to form new sheets or rolls. 

Manifold Sales Book.— William D. 

Bates, Grafton, North Dakota. Pairs of crossed bands 
connect the covers of this book to form a double hinge, 
and the upper end of a pad is placed such distance from 
the upper pair of bands that the leaves when folded 
outwardly will be engaged thereby. The pad comprises 
sales slips with which alternate duplicate slips, a trans- 
fer sheet being inserted between a sales slip and its du- 
plicate. At the end of a day^s work the duplicate slips 
can be readily taken out, and wlien the pad is used up a 
new one is easily inserted. 

Envelope. — Alexander McL. Chal- 
mers, Nanaimo, Canada. This envf^lope has extension 
flanges on three of its flaps, the extensions on the oppo- 
site flaps being folded and gummed on their front faces 
and the extensions on the other flap being gummed on 
their rear faces. The extension flanges on the back of 
the envelope are adapted to be conveniently taken hold 
of by the receiver to tear open the envelope without 
danger of injuring its contents. 

Broom Attachment.— John S. Wil- 
liams, Krebs, Indian Territory. This Is a spring wire 
clamp formed of two sections sliding one on the other, 
bifurcated arms being secured to the sections, and there 
being slides on the members of the arms whereby the 
sections can be adjusted by moving the slides up or 
down. The clamp may be readily adjusted on the 
brush portion of a broom to bind the straws more or 
less tightly together, rendering the broom adjustable for 
any kind of work, as carpet sweeping, scrubbing, etc. 

Fireproof Door.— Georfre Pox, II, , 

New York City. This door has a sheet metal center- 
piece whose sides are covered by layers of flreproof ma- 
terial, a wooden facing covering each layer, while a 
layer of flreproof material is passed around the edge of 
the door, with a strip of sheet metal covering. A flre on 
either side of the door may bum oflE one face without 
disturbing the position of the parts on the other side of 
the doof-, which is made to have the appearance of an 
ordinary wooden door. 

Baby Carriage.— John A. Johnson, 

Hoquiam, Washington. This is a carriage which may 
be readily converted into a cradle, a crib, a high chair, 
or a rocking seat, the various changes being quickly and 
conveniently made and the carriage being as light and 
durable as an ordinary carriage. It has a seat and a foot 
portion pivotally connected to each other, a foot rest 
resting on the foot portion when the latter is held at an 
angle to the seat, and in front and rear chambers of the 
body are rockers to be held within or below the sec- 
tions to which they are applied, the entire body is 
seated in a skeleton frame, to which the running gear is 
attached. 

Folding Bed. — Robert J. Stuart. New 

Hamburg. N. Y. Connected with the front portion of a 
stationary head board are legs on which the bed is ful- 
crumed, a latch pivoted at its center on the head portion 
of the bed having a weighted end opposite the latch end, 
while a keeper bar connected with the legs is adapted to 
be engaged by the latch when the bed is in elevated 
position. A curtain to conceal the bed may be attached 
to a curved rail extending forward from the top of the 
stationary head board. 



be operated with but little power, by turning a crank, 
and may be readily set on a table for use or hung up or 
stored away in small space. It has an upper and a lower 
roller between which the articles to be pressed are 
passed, the upper roller shaft being pressed down by 
coiled springswhose pressure may be readily regulated, 
while the lower roller shaft is joumaled on anti-friction 
rollers, reducing the friction to a minimum. 

Clothes Line Hanger. — Jacob H. 

Burlich, New York City. According to this improve- 
ment, an arm is pivoted to the window casing or a simi- 
lar support and carries on its free end a pulley over 
which passes the clothes line, a locking lever for locking 
the arm in position also forming a guide for the clothes 
line. This hanger permits the user to hang clothes on 
the line within a room and then move the line with the 
clothes on it out into the yard on leaving the clothes to 
dry. 

Scraper.— George E. Richardson, Po- 
mona, Hich. In a frame carried by a loosely mounted 
axle on suitable driving wheels, according to this im- 
provement, are joumaled two shafts carrying a pinion at 
each end, in which mesh rack bars fixed to a suspended 
scoop, the arrangement being such that, by means of 
levers within easy reach of the driver, the scoop may be 
elevated at the front and depressed at the rear for dump- 
ing the load. The scraper may be backed up wherever 
the load is to be deposited, and the load dropped with- 
out requiring rehandling. 

Composition for Paving.— Timothy 

Cotter and Thomas H. Walker, Kansas City, Mo. These 
inventors have devised a composition for paving which 
may be moulded into any desired form and laid directly 
down in blocks or flags, or spread and tamped, or rolled 
directly on streets, sidewalks, driveways, etc. It is 
made of coal tar pitch, coal tar, hydrate of lime, oil and 
sand, in specifled proportions and after a manner de- 
scribed, and is designed to be sufficiently strong to resist 
cutting and wear during the heat of summer, and have 
sufficient elasticity when frozen to give or bend slightly, 
without fracture, under pressure. 

Weighing Machine. — Richard H. 

Taylor, Westport, Conn. This machine has a series of 
beams to support the weighing platform, the beams hav- 
ing segmental concentric faces with w hich are connected 
bands to support the t>eams and connect them with the 
support for carrying the platform, while a band also con- 
nects the beams with the weighing beam above the 
platform. The arrangement is such as to aflEord a very 
sensitive platform scale, and one not liable to get out of 
order with great wear. 

Weighing or Measuring Machine. 

—Samuel P. Mackey, Ridgefleld, Washington. For 
grocery and other stores, this invention provides a ma- 
chine adapted to handle oils, sirups, etc., and solids 
which pour easily, as spices, powder, shot, etc. It has a 
receptacle which, when placed in connection with a 
source of supply, automatically shuts off the supply 
when a certain quantity or weight of material has been 
received, relieving. the dealer from the necessity of close 
attention in weighing or measuring quick-flowing arti- 
cles, or from the need of waiting for slow-flowing ma- 
terials. 

Scuttle Hole Protector.— Adolf 

Gauzenmflller, New York City. A downwardly drop- 
ping door, according to this invention, has hinged con- 
nection with a frame, and is held closed by locking de- 
vices, while a cord attached to the door passes over 
pulleys on the under side of the frame. Should the 
scuttle be removed, the protector effectually prevents 
access from the roof to the chamber or apartment be- 
neath, although the scuttle hole may be quickly and 
conveniently opened to substantially its full extent when 
desired. 

Tooth Brush.— Edward H. Hamilton, 

Poona, India. According to this Invention two tooth 
brushes are so combined as to be used as a single brush, 
to simultaneously clean the teeth on both the back and 
front surfaces. The two brush backs are placed at 
angles to one another, their bottom faces having opposite 
inclinations, and the bacRs are connected by a bridge 
which may be of spring material if desired, the backs 
thus forming a partially separated V-shaped trough, in 
which are arranged bristles of different lengths, the 
shortest in the upper row and the longest in the bottom 
row. 

Garment Stretching Frame.— Al- 
bert E. Phelps, Irvington, N. Y. To prevent woolen 
garments from shrinking when being washed, this in- 
ventor has devised a simple and inexpensive frame com- 
posed of two plates having openings for holding gar- 
ment receiving wires, having arms slidably connected to 
the main portions, while expansive springs engage the 
arms and body, all of the parts twing preierably made of 
galvanized iron. 

Puzzle. — Dallas Du Bois, Montclair, 

N. J. A game board having circular openings is an ac- 
companiment of this puzzle, some of the openings be- 
ing grouped around an oblong opening, and rings are 
adapted to be passed through the openings, and from one 
opening to another, the rings having a transverse cut and 
beveled ends. The rings may be readily slipped over 
each other and moved from point to point in the board 
without being removed from it. 



ing acorns, while the other is a relief representation of a 
branch of roses with intertwined rococo scrolls, sprigs of 
forget-me-nots extending from some of the scrolls. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of tills paper. 



Designs. 

Feather Duster.— Israel B, Cohen. 

New York City. This design pertains to the shape of 
the head or base of the handle, which is made up of 
cones having the appearance of being nested, all ap 
proximately of the same diameter, and with the inner or 
lower one merging smoothly into the hues of the 
handle. 

Savings Bank.— Joseph F, Langton, 

Waltham, Mass. This design affords a miniature repre- 
sentation of a castle, in which a large tower is sur- 
rounded by smaller towers. 

Border for Silverware.— Charles 



D. Graff, New York City. Two design patents for bor- 
MANGLE. — John A. Jackson and George " ders have been granted this inventor, in one of which 
S. White, Toronto, Canada. This is a device which may I a foliated scroll is intertwined with an oak branch bear- 



N£W BOOKS AND PUBLICATIONS. 

Reminiscences of an Octogenarian 
OF THE City OF New York. 1816- 
1860. By Charles H. Haswell. New 
York : Harper & Brothers. Pp. xii, 
581. Price $3.00. 

HaswelPs "Engineer's Pocket Book," now in its sirty- 
first edition, is a book that is familiar to all engineers 
and to many thousands of the more studious among me- 
chanics, but it is not known to an equally wjde circle 
that its author was, as far back as 1838, the chief engi- 
neer of the second steam war vessel of our navy, the 
Fulton the Second, which made one trip to the West 
Indies and back, and had a speed of fifteen miles an 
hour in the smooth water of New York Bay. It is 
pleasant to record that this worthy octogenarian, now 
eighty-seven years of age, not only bears the weight 
of his years with a strength and buoyancy of feeling 
which would do credit to one much younger, but has 
given us, in his " Reminiscences,^' a book which cannot 
fail to be welcomed by every genuine New Yorker. 
And more than this, it gives us a highly valuable realistic 
picture of life in the leading American city during the 
first half of this century, before the introduction of many 
of the modem conveniences. It seems that in 1819 the 
use of ice for domestic purposes was unknown, but the 
Humane Society issued a warning against the too free 
use of cold water, although the coldest water was tbat 
drawn from street welis. Lottery drawings were also 
publicly held, according to law, in front of the City Hall, 
and Aaron Clark, who had kept a lottery ofllce, was 
elected Mayor In 1837. Tobacco chewing was, appar- 
ently, as much of a nuisance in the early part of the cen- 
tury as it is at present, but cigarettes were unknown and 
cigar or pipe smoking in public was very rare. The 
completion of the Erie Canal in 1825 is fully noted, when 
a flotilla of canal boats came in stately procession from 
Buffalo to Sandy Hook, and ** water from Lake Erie, 
from the Mississippi and Columbia Rivers, and from the 
rivers of twelve foreign countries, was solemnly poured 
into the Atlantic." In lien of means of more rapid com- 
munication, the start from Buffalo was signaled to New 
York by guns placed at suitable distances apart, the 
signals being similarly returned; the times between the 
flrst and last guns from lake to sea and from sea to lake 
again were an hour and twenty -flve minutes each way. 
The book has numerous illustrations, and nearly 
every page is crowded with interesting incidents, and 
no one, whether a New Yorker by birth or adoption, 
can fail to be interested in Mr. Haswell's book, and no 
library should fail to procure a copy. 

The Elements of Physics. A college 
text book. Bv Edward L. Nichols 
and William S. Franklin. Vol. II. 
Electricity and Magnetism. New 
York : Macmillan & Company. Pp. 
272. Price $1.50. 

The first volume of this series treated of mechanics 
and heat, and the third is devoted to sound and light. 
Its authors are teachers of the branches of physics eluci- 
dated, one being a professor in Cornell University and 
the other at Iowa Agricultural College, and the informa- 
tion given is largely stated in the style of mathematical 
formulae, designed to correspond with the "increasing 
strength of mathematical teaching '* in university classes. 
It is apparent, therefore, that the book will have but a 
limited degree of usefulness for those who are inclined to 
" skip " algebraic equations or lack familiarity with the 
calculus, although, for teachers and advanced students, it 
will doubtless prove of material value. 

Theater Fires and Panics. Their 
Causes and Prevention. By William 
Paul Gerhard, C.E. New York : John 
Wiley & Sons. Pp. 175. Price |1.50. 
Although this is not distiuctively a book on theater plan- 
ning and construction, it is certain that any architect 
having such work in hand, and every theater owner and 
manager, should carefully consider the data, the very 
valuable suggestions, and the practical reasoning, to be 
found in this volume. The details given of twelve pro- 
minent theater fire calamities of this century are truly 
appalling, especially when it is considered how easily, in 
each instance, any loss of life or property might have 
been avoided, by the observance of what should have 
been only elementary precautions. On such subjects 
there are too few publications tending to the enlighten- 
ment of the public. Two valuable papers, by the same 
author, on theater fires and their prevention, appeared in 
Scientific American Supplement, Nos. 982 and 983, 

Poor's Manual of the Railroads of 
THE United States. 1896. New 
York : H. V & H. W. Poor. Pp. 124, 
xxi, and 1670. Price |7,50. 
This publication, now in its twenty-ninth year, is sim- 
ply invaluable to all who wish to obtain the bottom facts 
about the present condition, growth, business combina- 
tions and management of our vast railroad system. 
Each succeeding volume has more and more justified the 
appreciation in which the work has been held from 
the first by all discerning investors and others who 
have need of complete information in this line. The 
Manual this year embraces statements of 4,399 cor- 
porations, including 2,040 Hteam railway companies 
and 1,208 street railway companies. It also has state- 
ments of 143 Industrial corporations and of the debts 
of 1.008 States, counties, cities, and towns. The net in- 
crease of mileage for all railroads in the United States 
during 1895 was 1,627 miles, and the total length of track 
laid up to the first >f this year was 180,955 miles. Poor's 
Directory of Railway Officials, formerly published as a 
separate volume, is this year incorporated with the 
Manual. It gives lists of officers, master mechanics, pur- 
chasing agents, etc., of operating railroads in the United 
States and Canada, and of the chief railroads in Mexico. 
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Marine Iron Works. Chicago. Catalogue free. 
t** V. S." metal polish. Indianapolis. Samples free. 

Presses &. Dies. PerracutP Mach. Co., BntJueton. N. J. 

Yankee Notions. Waterbury Button Co., Waterb'y. Ct. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co« Spring & Varlck Sts„ New York. 

(Concrete Houses — cheaper than brick, superior to 
stone. ** Ransome," 757 Monadnock Block, Chicago. 

The celebrated " Homsby-Akrojd " Patent Safety Oil 
Engine Is built by the De La Vergne UefriRerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners In elec- 
tricity Is "Experimental Science," by Geo. M. Hopkins. 
By mall, $4- Munn & Co.. publishers, 361 Broadway, N.Y. 

Kree 1 An Illustrated History of Cripple Creek gold 
camp (with correct map), together with our big family 
weekly, three months on trial for 25c. Illustrated 
Weekly, Denver, Colorado. 

j:w Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Addrnss must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
KefomicrM to former articles or answers should 

give date of paper and page or number of question. 
liiqiilrli'H not answered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
B II ye I'M wishmg to purchase an^ article not advertised 

in our columns will be furnished with addresses of 

houses manufacturino; or carrying the same. 
Special %l riiteii I iil'i»t-iii;ilioii on matters of 

personal rather than general interest cannot be 

expected without remimeration. 
Scieiitilii' A iiifrif-aii Sii (>plctiieiiis referred 

to may be had at the oflBce. Pnce 10 cents each. 
Bo Oku referred to promptly supplied on receipt of 

price. 
raiiieralM sent for examination should be distinctly 

marked or labeled. 



(7015) W. J. B. asks: 1. Under separate 
cover I send a sample of a bug which we found in pearl 
barley. Please give me its name and a preparation with 
which to kill them. A. The specimen represents the 
common granary weevil (Calandra granaria), one of the 
most injurious enemies of stored grain, both in this coun- 
try and abroad. It attacks grain of all sorts, and is 
partial apparently to pearl barley, as it is often reported 
.n this grain. See page 279 of a pamphlet on "The 
More Important Insects Injurious to Stored Grain," 
which the Department of Agriculture,WaKhington, D. C, 
will send you on application. The best remedy for 
granary insects is bisulphide of carbon, and you will find 
an account of how to use iton page 293. Answer by Mr. 
L. O. Howard, Entomologist, United States Department 
of Agriculture. 2. What is the best book for beginners 
in the electrical subject, which gives rules for the calcu- 
lation of the electric motor, etc.? A. Dr. Sloane's 
"Arithmetic of Electricity," $1 by mail. 

(7016) G. S. A. asks : Please inform me 
what to use to keep belts from slipping. Is reein m- 
jurious to belts P A. Beeswax is the best application for 
keeping belts from slipping. Rub the pulleys or the in- 
side of the belt with a piece of wax. It needs but very 
little. 

(7017) M.J. S. asks: 1. What is meant 
by open and closed circuit work in connection with bat- 
teries ? A. An open circuit battery is one adapted for 
occasional or intermittent work only. Such a battery 
must be inactive when the circuit is open, and must 
have the property of depolarizing itself so as to be ready 
for use when needed. It may be very quickly polarized in 
use without detracting from its availability. A closed cir- 
cuit battery must not be easily polarized when in use, and 
may, and often does, polarize when not used. 3. What 
is best form of battery (primary) for electroplating with 
gold, silver, copper and nickel, and about how many cells 
of a given size would be required to work five to ten 
gallons of silver solution? A. There are many batteries 
which will answer. The copper sulphate, Daniell and 
gravity and the Smee are often recommended. For full de- 
scription of batteries see our Supplement. Nos. 157, 158, 
159, 792 ; for electroplating see Nos. 310 and 436. 3. D(.es 
cyanide in plating solutions attack asphaltum varnish ? 
A. No. 4. How thick can a copper or silver deposit be 
made ? A. As thick as desired. 

(7018) Typo asks : 1. How can one tell 

direction to run a dynamo, of whatever make ? A. The 
commutator cylinder must be turned away from the ends 
of the brushes if copper ones are used. If carbon brushes 
are employed, it can be run either way, but proper Ipad 
must be given the bruehes. 2. Post to attach load wire 
and return wire, whatever the style of dynamo and posi- 
tion of its posts. A. W^hile dynamo is running immerse 
the ends of the wires in copper sulphate solution. Cop- 
per will at once be deposited on the load wire. 3. What 
rules govern, if there is any danger to the plating genera- 
tor in using too small a bath of solution or piece of work, 
with machine run at highest speed it was built for ? A. 
There is no danger to the machine. 

(7019) L. A. B. says; Please Rive me, 
through your paper, a recipe for a cement that will 
stick glass together, and be acid proof, something that 
will make a good photo, bath tray of clear glass, prisms, 
etc. A. A cement which, according to Dr. Wagner, is 
proof against even boiling acids, may be made by a com- 
position of India rubber, tallow, lime, and red lead. The 
India rubber must first be melted by a gentle heat, and 
then 6 per cent to 8 per cent by weight of tallow is added 
to the mixture while it is kept well stirred ; next dry 



slaked lime is applied, until the fluid mass assomes a 
consistence similar to that of soft paste; lastly, 30 per 
cent of red lead is added, in order to make it harden and 
dry. 2. For bisulphide of carbon prisms, Mr. Lewis M. 
Rutherfurd, who has had much experience in this sub- 
ject, employs a cement of glue and molasses. The sur- 
faces must be perfectly clean; they are then warmed 
and dusted with a fine camePs hair brush, and placed in 
contact. A hot and fluid mixture of glue and molasses 
is then applied around the edges, and penetrates by 
capillary attraction. It must be left a day or two to 
harden, before preparing the next side. A ground 
stopper was also rendered tight by a little molatses. {Sec 
Silliman's American Journal, March, 18^.) Marine glue 
is also employed, and we suppose that the cement from 
glycerine and lithai^e may be. 

(7020) L. B. says : Please give me 
through your valuable paper a remedy to cure asthma. 
A. The most popular remedies for this disorder are 
those used by inhalation. 

Drachms. 

Grindelia 8 

Jaborandi 8 

Eucalyptus 4 

Digitalis 4 

Cubebs 4 

Stramonium 16 

Potassium nitrate 12 

Cascarilla bark 1 

The ingredients should be in fine powder, and thor- 
oughly dry before mixing. The composition is used by 
burning from one-fourth to one-half teaspoonful, and in* 
haling the smoke. The nitrate of potash is dissolved in 
water, and the powder moistened with it and dried. 

(7021) Dr. H. asks: In what number or 
numbers of your publications can I find a recipe for a 
grease-proof cement for glass? It must withstand a 
considerable degree of heat. A. The hardest cement is 
produced by triturating 50 grm. (grammes, not grains) of 
litharge with 5 cubic centimeters of glycerine ; if more 
glycerine is used, the mass hardens much more slowly 
and imperfectly. The small proportion of glycerine, how- 
ever, makes it impracticable to prepare large quantities 
of the cement at a time. For this purpose it will be ne- 
cessary to take more glycerine. . . . The most fa- 
vorable results are obtained by adding 2 volumes of 
water to 6 volumes of glycerine (s. g. r240). Six cubic 
centimeters of this liquid are incorporated with 50 
grammes of litharge. This mass requires a shorter time 
than any other proportions to produce a hard cement, 
ten minutes only being required to harden moderately, 
while after two hours it becomes harder than any mix- 
ture containing glycerine and litharge alone; but after 
a few days the latter compound (prepared without water) 
overtakes the former in hardness, and remains so. If 
It Is desired to produce a cement which rapidly hardens 
and still have considerable firmness, it is advisable to use 
water with the glycerine. 



TO INVENTORS. 

An experience of nearly tlf ly years, and tbe preparation 
of more than one Hundred thousand applications for oa- 
tenis ai home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be badon application and persons 
contemplating the securing of patents, either at bome or 
abroad, are invited to write to this offlce for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. AddresH 
MUNN A CO., oflltceSciKNTiKic AMERICAN, 361 Broad- 
way. New York, 



INDEX OF INVENTIONS 

For whicb Letters Patent of tbe 
United Staiea were Granted 

October 27, 1896, 

4 Nil EACH BEAKING THAT DATE. 

[See note atend of list about copies of these patents.] 



Abrading machine, Pritchard & 8ellmayer 

Alarm. See Fire and burslar alarm. Ratlway 

alarm. Safe alarm. 
Alloy or compound and producing same, metallic, 

C. M. Hall 

Amusement apparatus, U. M. Harman 

Anchor, F. Baldt 

Armor, body, R. F. Stevenson 

Axle box lid, car. A.O. Buckius 

BaK. See Woren bae. 

Batf bolder, H. A. Skrebere 

Ballorfnrli, basket. H.M. Weaver 

BallQK press. A. L. Kohler 

Barber's appliance. R. B. Slee 

Bars and lugots, power driven tool for dressing, 

F. J. Wooster 

Basket or can, fruit picker's, A. M, Denig 

Battery. See Galvanic battery. 
Battery plates, machine for making erids for sec- 
ondary, A. F. Madden 

Bearinix, axle, A.J. Tbeirinfr 

Rearing, shaft or axle, F. A. Mueller 

Bearines. bail retainer for antifriction wheel, E. 

K. Riehter 

Bed and couch, foldlna, B. B. Peck 

Bed bottom, sprlne, F. D. I'olvin 

Bed, folding, R. J. Stuart 

Bed. spring. W. R Boisvert 

Bed spring frame. R. S. Sample — 

Bedsteads, rail grip joint for iron, 6. Brand 

Beer governor, steam, J. 1), De Gear 

Bell, door G.W.Eddy 

Bicycle. B. Y, MacKenzie 

Bicycle, T. S. Miller 

Bicycle, J. J. Nareuang 

Bicycle, Q. H. Sears 

Bicycle ball bearing. E. ('. Howe 

Bicycle canopy, foidinir, J. Kaufman 

Bicycle Bearing, A. K, Price 

Bicycle handle bar, i>\ c Rockwell 

Bicycle lamp bracket, C. F. Walker 

Bicycle post fastening, K. I.J oh nson 

Bicycle wheel. R. C. Fay 

Billiard cue tip. P. A. Cue not 

Binder. R. Hildebrandt.. 

Bii. 8ee Bridle bit. 

Boiler and boiler furnace. W. Brand 

Book, manifold sales, W. Ii. Bates 

Boot, Doilison & Rimer 

Booth, Hunt & Walker 

Boring cylinders, compound feed motion for. W. 

8. Phelps 

Boring machine, W. W. Black 

Bottle, 9. Alexander 

Bottle closure, W. Scheerer 

Bottle, mucilage. J. S. L'Hommedieu 

Bottle, non-rea liable, J. S. Wood, Sr 

Bottle, non-refliling, 8. Taylor 

Box, See Junction box. ISlail box. 
Bracket. See Bicycle lamp bracket. 
Brake. See Car brake, vehicle brake. Wagon 

brake. 

Brake beam, H. B. Rubiscbung 

Brake beam banger, E. Marcotte 

Brick press, hydraulic, G. I,anger. 

Bridge, E. Thacber 

Bridge gate, draw.C. J. Lavev 

Bridlebit, A. F. Klehl. 



570,184 



570,014 
570,016 
570,420 
57a067 
570,374 

570,343 
570.438 
570,027 
57aiffr 

570,079 
570,385 



570,234 
570.111 
570,040 

570.146 
570,048 
570.425 
570,348 
569.994 
570.341 
570,3fi9 
570,086 
670,202 
570,320 
570,179 
670.327 
570,2n 
670.428 
570,285 
570,062 
570,187 
570.240 
570.309 
570.2.50 
570,006 
670.399 

569.996 
570,365 
570,201 
570,403 

570,050 
670,19! 
669,988 
570342 
570.030 
570,273 
670,238 



Broom attachment, J. 8. Williams . 



570,057 
570,323 
570.314 
570.239 
570.029 
570.312 



Brusb machine, J. F. Mumfora 570.281 

Bunsen burner. W. H. Cbaddock 57M084 

Burner. See Bunsen burner. 

Butchering appliance. Kennedy & Slattery 570,025 

Button, collar, B. A. Brown 570.33 

Cabinet. J. E. C'aplinger 570,199 

Cablewa y for dum ping purposes, C. H. Locber 570,429 

Car brake, N. F. Come ; 570;0O4 

Car coupling, A. F. Guhl 670,171 

Car coupllcg, L. N. Slngln 570.211 

Car coupling. Yocum & Nichols 570,274 

Car crossings, electric signal for street, C. A, Par- { 

rish 570.046 

Car door, A. M. Wiait 570,074 

Car door, Walt & Ball 570,075 

Car draught rigging, W. H. Miner. 570,038 

Carfender. Hufschmidt & .Styles 570,402 

Car fender, H. Lotzgesell 570,099 

Car tender, J. S. Meredith 570,134 

Car, freight, J. M. l^et 570,331 

Car motor, electric. C. S. Bradley 570.119 

Car sides and ends, lateral support for, W. A, 

Tliomas 570,148 

Car agnaling device. C. H.Dressel 670,166 

Car ventilating mechanism, W. J. Tully 570,363 

Cars.droo step attacbment for railway passenger, 

R. P.Thomas 570,360 

Card, account, C. BIkIn 570,249 

Card and holder, display, W. F.Jones 570,408 

Cardboard cutter, bevel edge, D. T. McCall 670.180 

Carriage, baby, J. A. Johnson 570,407 

Cart. T.Hill 57a400 

Case. See Show case. 

Cash and package carrier, Barr & Weaver 570.422 

Cash register and indicator, W. Bassett 570,114 

Cash register and Indicator. J. H. McCormick 570,141 

Cash resisters. transferring and resetting mech- 
anism for, F. Barnard 570,196 

Cash registers, transferring and resetting mech- 
anism for, A. W. Marr 570,178 

Casket,J.H. Walker 570,.'i66 

Casting hollow articles, mould for, H. Messing 570,324 

Catamenlal sack. M, B. Ballard 570,216 

Chain wrench, G. Amborn.Jr 570,213,570,214 

Cigar branding machine. A. Rottach 570.230 

Circuit breaker, A. J. Wurts 570.212, 570,415, 570,419 

Circuit breaker, automatic, A.J. Wurts 570.117 

Circuit interrupting device, A. J. Wurts 570,416 

Clamp. See Rope clamp. 
Clasp. See Door clasp. 

Clay elevator, F. S. Slattery 570,106 

Clothes line hanger, J. H. Burlicb .. 570,377 

Clutch, C. F. Brostrom 570,247 

coal washer, W. L. Scalfe 570,232 

Coat and hat hanger and lock, combined, P. J. 

Piatti 570,228 

Cocks or taps, machine for grinding, L. D. Biddle. 670,431 

Comb dabbing mechanism. T. W. Hlckey 570,095 

Condenser. G. A. Reichard 570.103 

Conduit tube, B. T. (ireenfleld 570.169 

Conduit, underground. E. T. lireenfleld 570.168 

Conduits, making interior. B. Lavens 570,256 

Conveyer, bucket, A. J. Frith 570,261 

Cores, method of and apparatus for forming, 8. 

J.Adams 869,966 

Cork cabinet, Wilson & Neeiy 670,113 

Corrugating and cutting tool, J. Blumer 670,218 

Corset.F.K Hickok 570,398 

Couch or settee, convertible, E. Harry 570,208 

coupling. See Car coupling. Thill coupling. 

Crimping tongs. G. L. Thompson 570,413 

Cultivator. D. D. Funk 570,281 

Currents, system of distribution for alternating, 

C.9. Bradley 570.118 

Curtain aiture, adjustable, J. B. Thorn 570,349 

Curtain stretcher, W. Simon, Jr 670310 

CnsDidor. self -cleaning, E. Benolt 570,217 

Cutlery handle, W. B. Steeles 570.346 

Cutter. See Cardboard cutter. Meat cutter. 

Derrick, sectional, O. Crosby 670.124 

Desk, W. P. Kidder 570,311 

Door check, Moore JtHolliday 670,039 

Door clasp, H W. Harris 570.017 

Door, grain. Pries & Meyer 570,269 

Drawing press, hydraulic, L. Schuler 670,063 

Drilling machine slot, J. C. Harrison 570.091 

Dust pan, A. Koehier 570,026 

Dyeing anilin black, V. G. Bloede 570J17 

Dyeing, process of and apparatus for, Le Blois & 

Picenl 570,316 

Dyeing, vapor, V.G. Bloede 670.118, 570,116 

Electric circuit switch, A.J. Wurts 670,418 

Electric elevator, F. B. Perkins 570,410 

Electric heater. Wetmore & Boehl 570,077 

Electric light fixture. G. A. Schmidt 670,411 

Electric motor. S. G Brinkman 570,424 

Electric motor regulator. W. A. Anthony 569,969 

Klectric switch, S . A. Stewart 670.O>8 

Electrical apparatus, J . F. Kelly 570,310 

Electrode for electric power storage batteries, 

end. J. Langeiaan 570,028 

Electrolytic deposition apparatus, W. E.May 570,133 

Elevator. See Clay elevator. Blectrtc elevator. 
Screw elevator. 

Elevator, V. A. Harkness 570,',!53 

Engine. See Gas and steam engine. Steam en- 
gine. 

Engine. H. W. Forslund 570,280 

Engine, E.J. Pennington 570439 

Engiavine machine, B. F. StoweU 570,070 

Envelope, A. M. Chalmers 570.380 

Envelope, A. McCance 570,289 

Excelsior wrappers or pads, machine for manu- 
facturing, H. F. Shadbolt ,.... 670.236 

Fabric. See Tubular fabric. 

Fastener socket. J. U. Strlckler 870.069 

Faucet, self closing, W. A. I'urner 570,306 

Feed water beater and condenser, J. M. Keller — 670,435 

Feed water heater regulator, J. Perry. 570,227 

Feed water regulator and low wateralarm, J. S. 

Steele 570.066 

Feed water regulator, automatic, J. 1. Thorny- 
croft 570,361 

Feeding granulated substances, mechanism for, 

H. B.8mvBer 570,108 

Fence, wire, B. U. Haley 570,090 

Fence, wire, D.H. McPherson 570,290 

Fender. See Car fender. 

Fifth wheel, u. Wilcox 670,194 

File, druggist's prescription, C. L. Giraf 570.308 

Filtering material or fabric, L. B. Fletcher 570.219 

Fire and burglar alarm. B. J. Lowman 670,258 

Fire escape. J. Berez.. ri;0,151 

Fire extinguisher, M. E. Ogden 570,262 

Kireproof door, G.Fox. 2d 570.391 

Floor, illuminating, E. L. Ransome 570,102 

Fracture apparatus. O. Clausson 670,086 

Furnace. See Hot air furnace. ■■ 

Furnace, mechanical stoker, G. Playford, Jr 570,268 

Furnace valve, R. Stevens 570,272 

Furnaces, device for preventing obstruction of 

blast Inblast. J M. Hartman 570,129 

Fuse for shells, time. W.J. Smith 570.066 

(}age. See Micrometer gage. 

Galvanic battery. B. W.Gordon 670,013 

Game apparatus, J. G. Gregory 670393 

Game apparatus, Ryan & Whitney 570,105 

Game counter. B. C. Bull 670,120 

Garbage or rubbish receptacle. C. Arrick 569,990 

Garment fastening, W. F. Peet 670,267 

Gas and steam engine, combined. R. E. Olds .... 570.263 
Gas, apparatus for manufacturing fuel, C. Dell- 

wik 670,382 

Gas collecting apparatus, F. G. Waller 570,357 

Gas generating apparatus, C. Deliwlk 570,383 

Gas generator, A. Dauber 570.008 

Gas producer safety device, G. E. Woods 570,149 

Gate. See Bridge gate. ^ 

Gate, Barnriill &Thurman 570,362 

Gate, D. R. Burnbam 57ll,198 

Gates, barn doors, etc., device for opening or 

closing, A. J. Shrope 570,412 

Gear for motocycles. Ellis & Steward 570,203 

Generator. See Gas generator. Steam genera- 
tor. 

Glove, boxing. F. A.Harvey 570.092 

Glucose or sugar from starch, apparatus for man- 
ufacturing. C. Pope 570.133 

Governor, steam engine, E. J. Armstrong 570.307 

Grinding machine, J. W. Terry 570.110 

Grip and brake opc-attng mechanism, J. Jonson. . 570,023 

Gun. gas operated magazine, C. J. Bhbets 570,388 

Handle. See Cutlery handle. 

Handle. F.C. Rockwell .. 570,186 

Hanger. See Clothes line hanger. Coat and hat 
haulier. 

Harp, W. R. Whitcomb 570.242 

Hat fastener, Barbour & Edwards 570,150 

Hay carriers, etc. rail for, J. E. Porter 570.334 

Hay rakeandloader. T. G. & J. H.Threlkeld 670,071 

Heater. See Electric heater. Water heater. 
Heating systems, air valve for hot water, W. B. 

Van Sickle 670.073 

Heel nailing and compressing machine, F. F. Ray- 
mond, 2d 670,437 

Hoisting cages, automatic car holder for, J. EC. 

Campbell 669,999 

Hook. See Snap hook. Trolling hook. 

Horseshoe, T. G. Dellinger 670,278 

Horseshoe nail clencher, J. H. Ranck 570,186 

.... 670,237 

870.143 

.... 670,430 
.... 670,215 

570,283 

670,031 



Hose carriage, V. Spindler.. 

Hose supporter. R. H. Payne 

Hot air furnace, L. S. Pfouts 

Hub for vehicles, wooden, J. Aastlng... 

Hydrant, W. A. Graham 

Hydrant, Are, C. E. Luetzer 

Indicator. See Laundry list indicator. 



Inkstand. J. Thomson 570,191 

Insulating loint for conduit tubes, R. T. Green- 
field 570,170 

Insulating joint for metal or armored conduit 

tubes, E. T. Greenfield 570,166 

Insulator, Martin & Hewlett 670,034 

Insulator, section, L. McCarthy 670,140 

Ironing nacbine, W. Hess, Jr 570.397 

Japan board point cleaner, H. F. McGllI 570,181 

Jaror bottle, H. A. & M. M. Hickok 570,096 

Joint. See insulating joint. Pipe Joint. 
Junction box and means for uniting metal con- 
duit tubes thereto. metRllic, E. T. Greenaeld 570.167 

Knitting machine. J. G. Powell 570.335 

Knitting machine, J. B. Bowe 570,058 

Lamp, electric arc, O. C. Pyle 570,053 

Lamp for producing spirit gas Incandescent gas 

light, A. Perllch 670,049 

Lantern lighter, C. E. Case 870,379 

Last, shoemaker's, J. A. Colby 670,154 

Lasting machine. W. S. Hamm 670,220 

Laundry list indicator. H. Lundqvist 570.319 

Letter or character, sign, R. G. Lake 870,313 

Level, spirit, C. F. Richardson 670,056 

Lightning arrester, automatic, G. P. Johnson 570,406 

Liquids means for controlling flow of, G. C. Mo- 

Bwen 570,436 

Look. See Rail lock. Sash lock. Seal lock. 

Lock, W. F. Felstner 670,087 

Lock, J . Luebbers 570,032 

Locomotive smokestack, C.S. Burton 870.083 

Loom, C.Seybold 570,2S4 

Loom, lappet, J. K. MacColl 870,269, 570,260 

Loom picker sticks, rocker and shoe connection 

for, A. Barselou 570,364 

Loom reed, J. A. & C. Clark 570.881 

Loom, swivel, H. Wlllmunder 570,369 

Lounge or settee, multiform, E. Harry 570.207 

Lubricator sight feed. F. M. Ashley 670,080 

Mail box, Richner & Fontaine 570270 

Mangle, Jackson & White 670,404 

Match box sanding machine, A. Anderson 570,244 

Meat cutter and meat cutting mechanism, C. F. 

Jones 570,222 

Metal band for sectional jackets or steam pipe 

coverings, W. C. Bull 570,276 

Metal planing machine. H. Hess 570.093 

Metal shaping apparatus, E. M. Ferguson 570,010 

Metalhctfe, Cronln & Shields 670.006 

Metallurgical vessels, tipping, H. Aiken 569,987 

Meter. See Wattmeter. 

Micrometer gage. J. Stromberg 670,189 

Mill. See Windmill. 

Mining machine. E. & W. Patterson 570,330 

Motion, mechanism for transmitting, A. Becker.. 570366 

Motor. See Car motor. Spring motor. 

Motor fluid, means for controlling supply of, E. 

A. Fordyce 570,162 

Music rolls, apparatus for producing, J. B. Tracy 870,352 
Near sightedness, device for treating. C. Dion... 570.279 

Needle slabbing machine, P.M. Beers 870.367 

Nut lock, O. A. Norlund 670.101 

Nut lock. W.Turner 670,364 

Nut threading machinetWebb & Clare 670.193 

Ore concentrator. F.J.Woods 670.243 

Org an, J. H . Chase 670,200 

Overshoe fastener, M. St. John 670.347 

Pad. See Stair pad. 

Paper feeding machine, E. T. Cleathero 670.000 

Pencil tip. combination. G. B. Eggert ^0,248 

Phonographs, etc., spring motor for, F. L. Capps 670,371 

Photographic card drier. N. H. Reed 670,338 

Piano action, upright. W. Munroe 670.041 

Piano sounding board, J. H. Butler 670,163 

Pick holder. A.G.Mahler 570,321 

E*ipe jdnt, flexible, Jerguson & Hunt 570.405 

Pipe nipples, tool for holding, T.Schnlze 870.283 

Pipe plate, G. S. Belth 870,368 

Pistols or revolvers, stock and barrel extension 

for. G.B. PIttavino 870.146 

Pitchers, etc., foot for, W. MoAusland 670,326 

Plow, subsoil. F. D. Tucker 670.192 

Plow, swivel, CM. Lufkin 670.177 

Pneumatic dispatch apparatus, S. W. Barr 570,421 

Pneumatic dispatch apparatus, E. A. Fordyce. 

670.160, 870.161 

Pole and coupling, vehicle, J. Imler 870,020 

Potatoes or onions, machine -for grading, G. W. 

Snyder 870,308 

Press. See Baling press. Brick press. Drawing 

press. 
Printing machines, etc., ringed roller for, G. F. 

Mc Adams 870,226 

Pump attachment, antlfreezing. D. F. Hum- 
phreys 870.284 

Pump, pneumatic, W. F. Browne 870.372 

Pump valve mechanism, steam, J. L. McGllBn 8V0.042 

Puzzle, T. J. Barrett 570,363 

Rack. See Wall rack. 

Rail luck and support. W. B. Cook et al 670,003 

Railway alarm, F. P. Rosback 670,058 

Railway crossing safety apparatus, 6. Glbbs 670,069 

Railway, electric, A. Norman 570,328 

Railway frog and crossing, L F. Braine 6T0.062 

Railway grip, cable, L. J. Hirt 670.173 

Railway rails, machine fordrilling, A. D. Gore... 570.427 

Railway signal, A. J. Self ert et al S'<0,064 

Rake. See Hay rake. 

Recorder. See Time recorder. 

Reeling machine for paper or other fabrics, W. 

H. Waldron 570,356 

Refrigerator, B. H. Glesy 570,426 

Refrigerator and counter, display, H. P. Mclu-- 

tosh 970,043 

Refuse, apparatus for removal and transporta- 
tion of. C. A. E. de la Sauce 570,060 

Register. See Cash register. 
Regulator. See Electric motor regulator. Feed 
water regulator. 

Rein guard, C . Jakson 670,09! 

Rheostat, A C. Dinkey 570.009 

Ring, S. Buchsbaum 569,9ilh- 

Rocklng or similar horse, M. E Converse 570.1112 

Rod connection, H. P. Boyd 669.99J 

Rope clamp, J. M. Logue 570.287 

Saddle cover, A. F. Maohold 670.133 

Safealarm. H. H. Freeman 570,011 

Sash fastener, G. Mehl 670,035 

Sash lock, window, E. E. Dalton 570.007 

Sash support, window, G.Johnstone 570.022 

Saw hanging, J. Hevn 670,094 

Saw sharpener, W. H.Myers 570.226 

Saw tool, R. Bennett 669,993 

Scoop, weighing, C. A. Johnson 670,4.S4 

Scraper, wneeled earth, J. W. Hobson. 670,401 

Screen. See Window screen. 

Screw elevator. Otis &Smlth 570,329 

Seal, J.E.Gogie 570.126 

Seal, car, J. B. Gogle ' 570,127 

Seallock, J.Scblrra 670,061 

Seaming sheet metal vessels, J. A. Steward 670.147 

Seeding machine. F. R. Packham 670,266 

Sewing machine binding attachment. K. Bux- 

baum 570.121 

Sewing machine for lasting boots or shoes, W. S. 

Hamm 570,262 

Sewing machine lap seam guide. F. W. Merrick.. 670,288 
Sewing machine stay guide, F. W. Merrick. 

570.036, 570,037 
Sewing machine takeup, J. M. Merrow.. ..570,186, 670,136 

Sharpening edged tools, device for, W . Purdy 570.33! 

Sheet separating machine. W. A. Lorenz 570,176 

Sheet separating machine, l,orenz & Relslng 570,176 

Shirt waist, F. A. Piatz 670.051 

Shoe stay, A. Welgand 570,076 

Show case, F. W. R. Mansfeld 570,322 

Sitter,a8b, p. R. Krasel 570,132 

Signal. Sep Railway elenal. 

Signal apparatus, J. G , Schreuder 670,062 

Size, painters', J. Clasen 570,122 

Smoke and cinder coijveyer, W. H. Larimore 870,316 

Smoke consumer. W. E. Cole 670.001 

Smokestack, C . Pickering 570.H4 

Snap hook and buckle, combined, J. W. Crandall 570,277 

Snap switch, A. B. Herrick : 67ai72 

Solespllitlng machine, F. J. Freese 670J64 

Speed friction gear,variable. C.Seybold 670.235 

Speed measure, H. H. Kelley 570,024 

Spindle blades and whirls, apparatus for assem- 
bling. G. M. Bureess 570,375 

Spindle support, A. t Partner 570.206 

Spinning frame separator, ring, H. W. Bracken... 570,423 

Spinning mach Ine. J. T. Meats 570,409 

Spouts, diBChaige apparatus for pivoted, E. F. 

Reynolds 570,055 

Spring motor, G. W. Parker 570.266 

Stacker, pneumatic. D. N. Nester 570,182 

Stair pad or carpet lining, F. O. Hanhner 570,221 

Stamp, hand. J . C. Otteson 570.264 

Steam engine, duplex, G. R. Ray 570,054 

Steam generatiir,N. W.Pratt 570,229 

Steam, method of and apparatus for generating, 

E.A.Ashcroft 570.195 

Stitches, tool for pricking and marking lines of, 

B.P.Mower 570.139 

Store service apparatus. E. A. Fordyce 570.163 

Stove, hot blast, F.C. Roberts 670.104 

Stove utensil receptacle, E. 31. Brewster 870,275 

Switch. See Eltctric switch. Electric circuit 

switch. Snap switch. 
Switch mechanism, electrically actuated, W . S. 

Browne 570.37:) 

Switch stand, C. E.Foster 570.390 

Syringe, D.T. Bentley 570,246 

Tableaux vivants, apparatus for producing. M. H. 

Kerner 670l2tt 

Tank. See Watering tank. 
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TelautoBraph, G. S. Tiffany 510,072, 

Telephone transmitter, adjustable, A. Gartner.. . 

Tbill couplinB. H. Klahr 

Tbill couplins and antirattler, combined, P. Lut- 

teke 

Thill crosa bar, J. Imler 

Thrasher, pea. J. H. Gardner 

Thraaiter. pea, J. F. Rhodes 

ThrashlDir machine feeder. J. W. Livermore 

TbrashiDe machine feeder, A. E. Pratt 

Tie. See Metallic tie. 

Time recorder, worlcman's, E. G. Watlcins 

Tires, device for repairinK pneu matic, L. M. De- 

voie 

Tires, implement for replacinK inner tubes of 

pneumatic, W. S. McCutcheon 

Too), combination, F. A. Hoseman 

Tooth crowns, means for constructing seamless 

metal, A. T. Mc.Miilin 

Toy or puzzle, T. W. Patrick 

Track cleaner or current collector, W. M. Uob- 

erts, Jr . . 

Tramway, aerial, J. H. Dickinson 570,386, 

Trieonometrical eluctdator, R. H. Edmiston 

Trimmer guide, F. J. Freese 

Trolley, electric railway, W. M. Whiting 

TrollinB hook. A. H. Smith 

Truck, car, F. H. Klndl 

Truck, lumber, A. T. Bemis 

Truck, weighing, J. N. Brown 

Tube. See Conduit Lube. 

Tubes with fibrous material, lining metal, E. T. 

Greenfleld 

Tubular fabric, end less, G. C. Aloore 

Tubular fabric, woven, Frowein & Oberstebrink.. 

Typesetting appliance, Johnson & Low 

Typewriter, B. Granville 

Typewriting machine, W. c. Faruum 570.158, 

Typewriting machine, E. Fitch 

Typewriting machine, B. Gmnville 

Valve CO ntroll ing device, C. E. Ongley 

Valve for automatic sprinkler systems, dry pipe, 

J.T. Hill. 

Valve for gas engines, discharge, W. Burger 

Valve for steering apparatus, elevators, etc., A. 

R. Bol uss 

Vehicle brake, C, Snow 

Vehicle driving gear, F. W. Haviland 570.395, 

Vehicle, motor. E.J. Pennington 570,440. 

Velocipede, T. Hall 

Veneer dish machine. A. W. Ii'erres 

Veterinary smoke injector. Pendergast & Bueter 

Vise, D. L\ & J. Sabourin 

Wacon brake, G. F. Moors 

Wagon brake. W. Pendley 

Waistband for nether garments, S. B. & F. P. 

Lewie 

Wall rack, A. T. Demorest 

Wall^. etc., construction of supports for, J. 

Breucbaud. 

Washer. See Coal washer. 

Washing machine, W. Acherson 

Washing machine. Brammer & Kremer 

Washing machine, J. W. Sunderland 

\v atch hair spring, W. W. Griscom 

Water cooling apparatus, W. J . Loughrldge 

Water heater, H. Haeberlin 

Watering tank, stock, I. J. Hartford 

Waterproof garment. M. D. Beach 

Wattmeter. G. Hummel 

Wave power, apparatus for utilizing, F. C. Little 

Weighing machine, K.H. Richards 570,291 to 

670,301 to 
Weighing machine feed mechanism, H. E. Smy- 

ser 

Weighing machine supply apparatus, F. H. 

Richards 

Well drilling machine, H. Kelly 

Wheel. See Bicycle wheel. Fifth wheel. 

Windlass, T. W.Hardin 

Windmill, H.Clinton 

Window cleaner, J. Ruckstinat 

Window screen, A. McCandless 

Wire bars by electrudeposition, apparatus for 

producing, Forsyth & h'letcher 

Wood, etc., composition of matter as substitute 

for, G. Arch bold 

Woven bag, J. A. Knight 

Wrapping and addressing machine, newspaper, 

w. A. Beebe 

Wrench, yee Chain wrench. 



570.112 
570,204 
570,131 

570,100 
570,021 
570,282 
570,209 
670,257 
570336 

670,241 



1)70,142 
670,188 

570,044 
570,047 

570,339 
570,387 
570,157 
570,392 
570,078 
670.344 
570,286 
569,992 
669.93? 



570,103 
670,l:i; 
670.012 
670,0^8 
570.433 
670.1i9 
670.389 
670.432 
670,045 

570,018 
570,376 

570,246 
570.345 
570,396 
670,441 
670.016 
570,088 
670,332 
570,340 
570.138 
570,333 

670,317 
670.3S4 

570,370 

570,360 
570,162 
570,190 
570,394 
670,318 
570,128 
570,2.t4 
570,081 
570,019 
670,2ai 
670,299 
670,301 

570,109 

570,300 
570,130 

570,206 
670.123 
670.231 
570,326 

670,125 

570.361 
570,174 



''5^ftJpcrii»ement&. 



DESIGNS. 

Axle skein collar, J. M. Studeb^ker 28,223 

Badge, G. W. MacKenzie 26,233 

Book or album covers, mounting for, W. A. Hol- 

man.. 26,231 

Box, (J. Miller 26.218 

Brush, J. M. Keete 26,216 

Brushes or similar articles, back for, C. D. Graff. . . 26,216 
Button hooks or similar articles, handle for, T. W. 

Foster. 26,214 

Cane or umbrella handle, A. Uosenstein 26,213 

Carboy stand support. H.J.Grell 28,221 

Ugarlighter, G. F. Krieger 26,219 

Fence wire ratchet frame. O. P. Schriver 26.222 

H inee. separable, Romunder & Fellman 26,224 

Pen, hog, J L. Gil more 26,228 

Pin tray, r. T. Rogers 26.217 

Puzzle box. H. Schneider 26,229 

Puzzle box. H. Wilson 26.230 

Roof cap, W. W. Turner 26.226 

Spoon, P. Famham 26,212 

Strainer box, I. Brindie 26,225 

Undergarment, I. Goldberger 26,232 

Violin shoulder rest, H. O. Peabody 26.220 

Voting booth. A. A. Selkirk 26,227 



ORDINARY RATES. 

InHifle Page, each iiiHertion - - 7,^ cents a line 
Buck Page, each inset-linn ---- $1 .00 a line 

t^~F&r some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. I'hts notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the follow ing week's issue. 



TRADE MARKS. 

Ammonia, National Ammonia Company 29,049 

Beef, pressed corned, A. H. Atwood Company 29,042 

Butter, Bartram Brothers 29,040 

Cameras, boxes, plate holders, and packing cases, 

Scboentelder & Keble 29,057 

Canned food, A I den & Nicholson 29,041 

Capsules of sandalwood and other oils, gelatin, 

Sharp & Dohme, of Baltimore City 29,0*8 

Cultery and edge tools, Miller, Sloss & Scott 29,059 

EgBS, substitute for, French Manufacturing Com- 
pany. 29,039 

Gum, chewing, t^orest City Chemical Gum Com- 
pany 29,045 

Lamp chimneys, Tbomas Bvans Company 29,060 

Lenses and lens cases and all optical goods using 

lenhes. J. W. Patterson 29,056 

Linotyping, stereotvping, and electrotyping, 

metals for, J. J. Prowein 29.058 

Mucilage, paste, and glue, Diamond Ink Company 29,050 
Paper and envelops, writing, Soutbwortb Com- 
pany 29,034 

Powders, salts, and tablets, effervescent, W. L. 

Keller 29,047 

Remedies for rheumatism and all blood diseases, 

H . H . Hyams 29,044 

Remedy for beadache, external, J. B. Gotthelf . ... 29,043 
Rubber, gutta percha and other vulcanizable gums, 

India, G. A. Alden & Company 29,053, 29,054 

Tea. Japan, E. B. Miliar* Company 29,038 

TenniB.croquet. golf, and other games and aports. 
certain apparatus for, A. G. Spalding & Brutb- 

ers 29,055 

Tires, composition for repairing pneumatic, Bos- 
ton Woven Hose and Rubber Company 29,051 

Tires, pneumatic or solid rubber, L. C. Chase & 

Company 29,052 

Tobacco, smoking, American Tobacco Company. 

29.035, 29,036 
Tonic, stimulant, and remedy for nervousness, W. 

R. Warner 29,046 

Whisky, A. D. Shaw & Company 29,037 




^ ■ Foot power 

otar * s*^'-"^;" 

...cutting 
I OVMA* Automatic 
kaill69 Cross feed 
9 and I l-inch Swing. 

Newand Original Features 

Send for Cataloffue B. 
Seneca Falls Mfg. Coinp.iny, 
695 A'aterSt.,Seneca Falls.N.T 



Experimental & Model Work 

GyrcuUirsk advice free. Gardam & Son, 96 John St..N.Y. 



L°OWER* FOOT! SHARERS. PLANERS. DRIIL 
gk,TUtr C MACHINE. SHOP OUTFITS, TOOLS 
#^ I 1^ EL O.l AND SUPPLIES. CATALOGUE. FRtL 
SEBASTIAN LATHE. CO 120CULVERT ST. CINCINNATI. 0. 
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TEAM 
TAMP 



Our patented steam 
stamp will crush 
ores more economic- 
ally, cost less in 
time and money to 
install, and less for 
repairs than any 
other mill in exist- 
ence. Equally well 



.adapted for capitalists or prospectors use. 

Full Information supplied by 



CATES IRON WORKS. 



CHICAGO. 




A WONDERFUL OFFER!! 



$150 GOLD 

and "Samantha 
at Saratoga" 





Size, 8x6 Inches, 

Thickness, 2H Inches. 

Weight, 2h lbs. 



PRINTS. 

"Cut No. A. I.", I. E. Palmer 29 

"Cut No. 567— B. V.'\ I. E. Palmer 3H 

'Cut No. 12 G. V.''. r. B. Palmer 31 

"Cut No. ^ P.", 1. E. Palmer 30 

"Cut No. fji P. v.", I. B. Palmer 32 

'"Cut No. tt. S.", I. B. Palmer 28 

"Cut No.34— S.*', L E. Palmer 34 

'" Harness Leather." A. A. Myers 27 



A nrinriMl rnnv ottbe specification and drawing of 
any patent In the foregoing list, or any patent In print 
issued since 1863. will be furnished from this office foi 
10 cents. In orderini; please state the name and number 
of the patent desired, and remit to Munn .ic Co.. 361 
Broadway, New York. Special rates will be given where 
a laree number of copies are desired at one time. 

I'unuiliiiii iiiiifiii<> may now be obtained by tne in- 
ventors for any of the InyBntions named in the fure- 
going list, provided they are simple, ata cost of ^0 each. 
If oomplioated the cost will be a little more, (•''orfull 
ii'structiODB address Hudd & <*a.3Sl Broadway, Nen 
\ or^ Otber forelffD patenu may also be obtataea. 



The great 583-page subscription book, with hundreds 
of illustrations Our sole object in making this remark- 
able offer, which involves a positive financial sacrifice on 
the part of the publisher of Woman's World and 
Jenness M illek Monthly, is to increase our list of 
new subscribers. 
Everybody knows " Josiah Allen's Wife." Everybody 
should know her 
latest book, 
"^ Mniiiiiiiilia 
nt 5*nr»ir»ga." 
This book was 
written under the 
inspiration of a 
summer season 
'mid the world of 
fashion at Saratoga 
the proudest pleas- 
ure resort of Amer- 
ica, where princes 
of the old world, 
with Congressmen, 
Presidents, Million- 
aires, Railroad 
Kings and Princes 
of Commerce of our 
own great nation, 
with their wives, 
their beauti f u 1 
daughters and all 
the gayest butter- 
flies of fashion, 
luxuriate in balmy 
breezes, display 
their pe rso n a 1 
charms, costly jew- 
els, exquisiie equip- 
ages, and revel inall 
the extremes of 
fashionable dissi- 
pation. 
*' 8niiianthn at Snratoga *' is in a vein of strong 
common sense that is pure and innocent as the prattle of 
a child, keeps the reader constantly enjoying an ever 
fresh feast of fun This work is issued in one votume 
of 583 pages, size 8x6, and 2^ in. thick, and weighs 2 lbs. 
and4oz8. Printed on a superior quality of paper made 
expressly for this work, profusely illustrated by V. 
Opper, of Puck, and is the regular subscription book 
that sells for $2.50. 

m ID m ii M m mi 

Who can form the greatest number of words from the 
letters in INDUSTRIOUS? You can make twenty or 
more words, we feel sure, and if youdo you will receive 
agreatreward if you comply witti the simple directions 
in this advertisement. Do not use any letter more 
times than it appears in the word. Use no language ex- 
cept English, words spel led alike but with different 
meaning, can be used but once. Use any dictionary. 
Plurals pronouns, nouns, verbs, adverbs, prefixes, suffix- 
es, adjectives, proper nouns allowed. Anything that is 
a legitimate word will be allowed. Work it out in this 
manner: In, into, industrirus, no. not, nut, nuts, dust, 
dusts, us, sit, sits. etc. Use these words in your list. The 

Sublisherof Woman's World and Jenness Miller 
[ONTHLY will pay $20 in gold to the person able to 
make the largest list of words from the letters in the 
word Industrious; $12.00 for the second largest; $10.00 
for the third ; $8.00 for the fourth ; $5.00 for the ten next 
largest, and $2.00 each for the twenty-flve next largest 
lists. The above rewards are given free and without 
consideration forthe purpose of attracting attentionto 
ou r handsome woman s magazine, twenty-eieht pagps. 
one hundred and twelve long columns ; edited by Mrs. 
Belle Armstrong Whitney, assisted by Belle Aubrey, 
Dinah Sturgis, Sally Van Rensselaer and Azelia Grant. 
The magazine is beautifully illustrated with all original 
matter: serial and short stories by the best auLnors. 
Subscription price. $1.00 per year. To enter the word 
contest for one of the prizes, and to receive the book. 
"Samantha at Saratocra," P'ree. you have to become a 
subscriber to the Magazine, by sendine $1.20 for a year's 
subscription with your list of words (the 20 cents being 
the actual postage on the booki. Think of it. one mo- 
ment. Kvery person sending $1.20 fthe 20 cents is for 
postage on the book), and twenty words made from the 
word INDUSTRIOUS, will receive at once by return 
mall this remarkable book -actual cash sRlling price 
$2.50— a year's subscription to Woman's World and 
Jennkss Miller Monthly, and a chance to win $20.(iO 
In gold. You cannot afford to miss it. It ia the oppor- 
tunity of your lifetime. Nothing approaching it In value 
was ever offered. Satisfaction guaranteed in every case 
or your money refunded. Lists should be sent at once, 
and not later than J an. 20. The names and address«^s of 
successful contestants will be printed in February issue, 

fmblished in January Our publication has been estab- 
ished nine years. We refer you to any mercantile 
agenCT for our standing. Make your list now. Address 
J. H. PLUMMRR. Publisher. 005 TempleCourt Building, 
Dept. B. New York City. 




$25. 



A PIANO 

BANJO 

CORNET 

SAXOPHONE 

CLARIONET 

ORGAN 

BAND 

ORCHESTRA 

ORATOR 

PUBLIC READER 

FRENCH TEACHER 

GERHAN TEACHER 

SPANISH TEACHER 

OPERA ARTIST 

nUSIC HALL SINGER 

ETC., ETC., ETC. 



DESCRIPTION OF MACHINE.— The above cut represents the Spring Motor Ber. 
liner Qramophone, entertaining friends in the parlor. Will run three Records without 
rewinding ; is of solid construction, and not likely to get out of order; is thoroughly 
well governed, and will give you better satisfaction than any talking machine at any 
price. The tone is louder and more natural, the Records indestructible, and the whole 
outfit thoroughly satisfactory. This Spring Motor Machine is $35. Two selections 
with each machine. Extra Records 60c. each, $6 per doz. 

We have a hand-machine which is thoroughly regulated so that anybody can turn it 
properly, provided with every equipment necessary, for $15.00. 

We have a smaller hand-machine which is provided with ear-tubes only, and which 
gives very good satisfaetion, at $10.00. 

We guarantee satisfaction or we will return your money, less express charges, on all 
United States orders. 

Send Money by Registered Letter, Money Order, or New York Draft. Catalogue 
Free. Sold only by ^;^ See front page " Scientific American," May 16, 1S96. 

NATIONAL GRAMOPHONE COMPANY, 

894 Broadway, New York City. 



B 



UY TELEPHONES 



That Are Good-Not Cheap Things 

The Richmond, Ky., Telephone Co. tried other ap- 
paratus, which failed to operate satisfactorily and 
speak highly for tiie *' Western " put in place of it. 

Hundreds of similar cases maybe cited affecting the 
apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 

250 South Clinton Street, Chicago 

The Largest Manufacturers of Telephones in the U. S. 



NEW IMPROVED 

TAPPING MACHINE 

25,000 holes tapped per day. 
Description mailed. 
[Ilnclliii<!rv and TfinU. 

Ili'ass Mncliine Scrpwa. 

HARVEY HUBBELL, 
875 State Street, 
Bridgeport, 
Conn. 




THE SUBMERGED PIPE LINE ACROSS 

rhe \ViII:imettp River Ht Portland. Oreyon.— By h'. and 
A. S. Uitfie. DescTl prion nt u line of 28-inch caht iron 
siibtiierL'ed pipes fotniintJ port ion of tlie main line con- 
structed durint: 18'.)8 and 1894. to supply the city of Port- 
land with pure water Iroin Bull Run, a mountiiin stream 
tliirry miles distitnt. With 13 illustrations. Contained 
in Scientific American Supplement, Nos. 1019 
;ind 1 4I'20. Price 10 cents each. To be had at this 
(itti ce and f rtim all newsdeiilers. 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanits 
a Specialty. 

W. E. CALDWELL CO., 

219 E. Main street, 
LOUISVILLE. Ky., U. S. a. 

UVDIinTICM Sixty ways, t6; my method, f2. 
n I rilU I lOm lOO page book, lOc. Occult Forces, 
30c. Prof. Anderson, 8. A. 116, Uwoatc Temple, CblcsGb 




WILL YOU START A LAUNDRYP 

"The Columbia" 

Modern Laundry 
1 Machinery 

Is the Cheapest and Rest. 
1^" Send for Catalogue S. A. 
Wilson Laundry Mach'y Co. 

COLUMBIA, PA. 




Zu Scientific JImerican 

PUBLICATIOnTfOR 1897. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

Scientific American iweeMyi, one year, - - $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, 3.00 

Building Edition of the Scientific American 

(monthly), -------.- 2.50 

COMBINED RATES 

In the United States, Canada, and Mexico. 
Scientific American and Supplement, ... 7.00 
Scientific American and Building Edition, . - 5.00 
Scientific American, the Supplement, and Building 

Edition, --.-_____ 9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to loreisu counti'ies areas follows: 

D. S. Engliih 

UoDCj. Moaej. 

£s. d. 
Scientific American (weekly), - . - $4.00 16 5 
Scientific American Supplement (weekly) 6.00 14 8 

Building Edition of the Scientific Amer- 
ican (monthly), - - - - . 3.00 12 A 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and Eng- 
lish. 3.00 12 4 

Combined Rates to Foreign Countries, 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific AmeriCiin and Building Edi- 
tion, 650 1 6 9 

Pcientiflc American, Scientific American 

Supplement, and Building Edition, - 11.00 2 5 2 
J^~ Proportionate Rates for Six Months. 
The above rates include postage, which we pay. Re- 
n)** by postal or express money order, or draft to order of 

.ti4JNN tfc CU.i Sttl Broadway* New Vork. 
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Cbe H B C^f electricity 

By WM. H. MEADOWCROFT. 

One volume, iS/no. cloth, 50 cents. Fully 
illustrated. 58th thousand. 

This excellent primary book has taken 
the first place in elementary scientific 
works. It has received the indorsement 
of Thos A. Edison. It is for every person 
desiring a knowledge of electricity, and is 
written in simple style, so that a child can 
understand the work. It is what its title 
implies, the first flight of steps in eletricity. 

Enthusiastically Indorsed by the Press. 

Sent post paid on receipt of price by the 

publishers. 

American Technical Boolt Co., 

45 Vesey Street, New York. 

Direct Coupled Enpines and 
Dynamos for 

MARINE and LOCAL 

LIGHT PLANTS 

Equipment complete and un- 
Burpassed. Rlectrtc Motors 
ana I^namos, Bipolar and 

Multipolar. ^ to 150 h. p. 

For parttculars, address 
BELKNAP MOTOR CO. 

HOME OVFICE, 

Portland. Me.. U. S.A. 

19 Pearl St., Boston. Thames Bldg.,N.Y 




Branch Offi.cev: 




DROP FORCINGS 
mANiGORDON 

W0RCE5TER,HAS5. 

28 BRADLEY STREET. 



A Boiler Feeder 
For High Pressures 

WORKS AT 160 TO 260 LBS. STEAM 

as easily as 

OUR STOCK INJECTOR AT 25 TO 160 LBS. 

May we teil you about iti 

PKNBERTH'l' INJECTOR CO., 

I Hi I^eveiitli Street, UbTROIT, MICH. 



usssm 




AUTo.v-j^lLL. 



An indispensable l*abor Saver. 
Will feed, fine or coarse, at any 
anffle, without pressure or loss of 
power. Warranted. 

For particulars, prices, etc., 
MEWKR TOOL CO., 
16 Elm St.. Portland, Me., U. S. A. 




WIRE 



Machinery for malcing 
any articles from 



WIRE 



Automatic wire formlDK machine department la In 

charge of R. C. Manville. 

Machinery for making sheet metal goods. 

THE WATERBURY HACHINE CO., 

P. O. Box 1025, 

WATERBURY. CONN., U. S. A. 




COMBINATION 

Stom and furnaces 

for Hoi Water aud Hot Air. 

Suitable for houses, stores, single rooms, 
barber shops, baptistries, etc. 

The National Pipe Bending Co. 

1 62 River St., New Haven, Conn. 



The " Knapp " Electric Motor mITi 




Best at the price. Does 
wonderful work, fitted 
with pulley for running j 
toys, etc. Packed in box ' 
with four Inch fan and 
battery elements to put 
in tumbler, with full di- | 
reel ions. ^^~ S end \ 
stamp Sot circular o/ I 
larger motors anA other 
novelties. 



II 



KMAPP ELECTRIC & NOVELTY CO., 46 Warren St.. N.Y 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

CRAND drill CO. J 

Send tor Catalogue 1 00 Broadway, New York. 



A GOOD THIHG 

An Electric Stove for $4.00 

No. I701-P«rinble Stove-4?^ Inch- 
es diameter, mounted on enameled slate 
base. Hot In two minutes. Just the thing 
to boll an egg. warm the baby'» milk, make 
a toddy or any tot drink. Suitable for 
a physicia 's oflBce sick room, apartment 
bouses. Packed one in a 
box complete with cord 
and plup ready for use, 
if you state voUage and 
whether the lamp sock- 
ets are Kdlson. West- 
I Inghouse. or T.-H. 

Seaid Jor one and try it. 
I WE MAKE THE BEST 
CAR HEATERS. 

American Electric Heating Corporation, 

GENERAL OFFICE; Havemeyer Bide, New' York 
Sears Building, Boston. Monadnock Bld^., Chicago. 




MECHANICAL 
...DRAWING 

Architertiinil Dniw- 
irig ; Eltictrii^ity : Me- 
chanics; Architecture; 
I'kimliiQ^, Mining; 
Civil Engineering iu 
all BraDchcs; Steam 
Engineering (Loco., 
Stat'y. and Marint;). 
The InU-rnHtiimtil 
UorrcspoDilcDrc SchuuU 




T^ To Machinists, 

Pattern Makers, Car- 
penters, Steam Engi- 
neers, Draughtsmen, 
Steam Fitters, Elec- 
trical Workers, Civil 
Engineers, Plumbers, 
M i D e r s. R^eretices 
Everywhere, Free Cir- 
cular. State Subject 
you wish to Study. 
li 94«. Bcranton, Pm. 



NAZARE'PH INDUSTRIAI. SCHOOL. 

Uroiixville* N. Y. 

UNDER THE CHARGE OF THE SISTERS OF 
ST. JOSEPH OF NAZARETH (EPISCOPAL). 

Industrial training for girls of good character to ren- 
tier themself -supporting. 
Terms 1150 a year. No vacations. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

"pE«?r°sTDEFIANCE.OHI0,US.A. 

MANUFACTURERS OF SPtCIAL 
WOOD WORKING MACHINERY 

FOR HUB, 6P0KE,WHtEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT. 
POLEL.NECK-YOKL.SIN&LtTREE. 
HANDLES, BARFttL-HOOP FACTORIES. 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED- 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 

Headquarters for Buying, Selling, 

and Exchanging Cameras or Lensee 

Large assortment always on hand. 

Developing, Printing, etc. 
Photo supplies of every descrip- 
tion at lowest prices. 

tW Send 2c. stamp for bargain 
list Address 
N. Y. CAMERA EXCHANGE. 43 Fulton St.. NEW YORK 




ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

VENI, VIDI vici; 

SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata* 
lOKue— 2 cent stamp. 

■il'NART I'HOTO CO., UUCIIKSTEIt, N. Y. 





ALGO VAPOR LAUNCH 



Engine and Helm Controlled from Bow 
DateSX Improved and only 12 to 1 Motor 
now ready tor the market. 18 to 40 ft. 
Launches. 2, 3, 6 ai d 7 horse power. 



No licensed Engineer or Pilot required. Speed and Safety 
Guaranteed. No Dangerous Naphtha or Gasoline used. 
I>lai'iiie Viipor KniEiiie Clo., Jersey City. K. J. 




B^ DRYING MACHINES 

for Grain, Sand. Clays. Fertilizers. Green 
Coffee, wet Feeds. Salt, etc See illus- 
trated article in Sci. Am.. October 24, '96, 
15 Years in operation. ly Send for Gth 
iUustrated catalogue. 
!S. E. WOKKElil., Hannibal, Mo. 



QTrFLSTAMPS&DIESFOREVERYPURPOSE, 

SCm FOR CATALOGUE A. CH ICAGO. 



QUEEN'S NEW 

Automatic Lamp. 

Its Six Points of Superiority : 
1. It keeps in focus constantly. 
'i. Regulates and runs silently. 
3. No attention required to help 
it regulate. 1. The full crater 
is projected. 6. The n^ative 
carbon is non-luminous, o. The 
adjustments are all outside. 



CP~ Send Sor circular to 
MJEEN ife CO., Inc. 



lOU Chestnut St.. Philadelphia 





EXPERIMENTAL WORI^ 

•^ CATALOGUES /^5^ 



UNION MODELWORKS CHICAGO 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the purpose. 

KKIU ClNil VAlA'ESi. 

^^ Send for circulars and testimonials. 

MSHER U<»VKieNOIC CO.. 

2018. 1st Avenue. - - Marshalltown. Iowa. 




NICKEL 

AND 

Electro- Plating 

Apparatas anil lateriaL 

THE 

,Hanson&VanWini(le 

Co., 

Newark, N. J. 

136 Liberty St., N.r. 

36 & 37 8. Canal St., 

Chicago. 



SCIENTIFIC AMJSKICAN 8UPPLE- 

>;RNT. Adv desired bacR number ot the SciKNTlrlt 
AMERirdN SuPPLEMKNT can be bad ai this office for 
10 cents. Also to be bad of newsdealers in all parts of 
Cbe countrT. 



On briRht metal sur^ 

laces, Macliinery. j« ^ 

Tools, etc.ab&oliitely 

prevented by usingi 

MANNOCITIN. '•°— " " ■'■"" T"-. 

Kctalltt. Otto Goelze. llS Broad St.. New York 





Print Your Own Circulars 

^9 business cards, dodg- 



ers, etc., or let your 
boy combine business 
Willi amusement and 
wint them for you. 
Splendid educator for 
youth and great aid to 
bnsiness men. A full 
line of band and self- 
Inking printing presses 
type and all printing 
■uppliea. Write for 
catalogue. J. F. W. 
Dorman Co.. 131 B. Fa- 
yette St.. Baltimore. 



STUDY f HOME 

BY OUR EFFICIENT CORRESPONDENCE METHOD, 

ELECTRICITY, MECHANICAL d 

DRAWING, MECHANICS, ^ ».pLe 
STEAM EN8INEERIN8. '^%"' 

INSTITUTE FOR NOME STUDY OF ENGINEERING, 
46-47 Blackstone Building, CLEVELAND, OHIO 

SMFWIOTORS for All Purposes. 



The best manufactured. 

all kinds of llRht work, sewfng machine' outfltg 



Specially adapted to 

Ids of llKbt work, sewing machine outflte 

toys, dentfu drills, jewelers* lathes, models, 



etc. Send for Catalogue. T\\ e I . K .A V 1 T'l* 

i^lOTOR c<».. Manufacturers of Electric 

Motors and EHectrical 8peclatties, X'Z^i 

iMiich«-ll St., PROVIOKNCE. K. 1. 

Iiey linve n tone lliat*6 
II their own 




TUC MCW arethestand- 
I n C n C ff ard of excel- 

DEPARTURE 'wT^i-d^ 

R C I I Q over. Made In 16 
DtLLO different styles 
and prices. Send postal for 
booklet to T UK NKW HE. 
rAUTlJUK KKI.I, CO., 
*Jlo Nurtii IVIniii :^ti-eet, 
Uriiituli C:oiiu., U.is. A. 



Star Photograph Outfit 

^ I \ f ET Kl V OrPB Ton ui oatBt for pntdaclRK tmI phob*. 
VSi I V IL 111 KHpbs ABSOLUTELV PRXE. Our STAR PflOTO. 

f p^ p p QRAPn OUTFIT ia the Ut«Hl Md greateat InTentioB. 
W r\ ^^ 1^ ^ Everybodr surprited Kod delighted. You ckD mkke • 

— — ~— — - photograph in 40 seooada. Requires no dry pUtea, 

dark room, or chemicals; need no practice. I^cturee are 
just as clear aa if produced by a ffiUO.OO camera. Ton 
can COIN BIQ MONEY makioK people's photographa 
at 1 cent each. We will lend the vonderfui Photo Out- 
fit with directlona, carefulty packed, poatpald. ABSO- 
LUTELY FREE tojou. ir Tou dip thidout and return 
to ua with ONLY 10 CENTS to pay for one TRILBY 
CHARM whlctt fiueiDalea tb« oppoiite ■». belnc a 
lucky tallrman. Remember, ten cents buys the TRIL- 
BY CIIARH and we wiU send It fn the aame package 
> with tbe Photo. Outfit, all postpaid for l<)c. aiUer or 
t. A-ldroB, STAB rUOTO. tO^ II Murrmj hC, Mew lork, H. X, 




UUBHIN6 CAMERA. jQC. 

Th« latest ioTenlioD In Cameraa. Tea look 
tfarough tbe lens and your stout ftiends will look 
liks lirint skeletoni. your thin friends like Dims 
Huseuu fat men, horiei like firafles and in faet 
CTeryibiDg appears as thoufh you wers liTinf in 
another world. Each camera oontains two atronc 
lenses in nsMly finished leatherette cose. Tbt lat- 
est mirih-makei on tbe marked creates bush- 
els of sport. Catalogue of 1.000 noTeltlea 
and sample camsta lOo., 8 for S6c., iS 
BOo. mailed poatp^d. Agents wanted. 

SOBT. H. INQERSOLL & BRO.. 
B^ No. 147, ftb Corllaiidt St. , N. T. 




Light and fine machinery to order: models and elec- 
trical work specialty. E. O. CHASE, NEWARK, N.J. 



SITUATION VVANTEO by graduate Mass. Inst. 
Technology (Dept. Geology) In Geological, Mining or 
Quarry Work, MYRON FULLER, Brockton, Mass. 



ICE 



i>IACHIM<:S, Corliss EnKiues, lii'fwcrs, 
and B«tllci-§^ Maciiiiiery. THE Vilter 
Mfo. Co., 899 Clinton Street, Milwaukee, Wis. 



ShOrthSntl by IVIai! porters, catalogue ajidHrst 
lesson Free. Potts shorthand College, Willlamspprt, Pa. 




WELL DRILLING AND PR0SPEGTIN6 

MACHINEHV OF HIGHEST GRADE. 



MACHINEHV 

J.UO»ll8 CO 



TlOin. Ohio. 



d^fS A A^ We offercasb for simple Ideas, patented 
3»w VW or not. Send 10 cents, to cover post- 
age and expense, and we will send plan and particulars. 
H. H. FICA\H1.IN MFU. CO.. Syracuse, N.Y. 



EXPERfMl*!:!*» 



VOLNEY W. MASON Ac CO. 

FRICTION PDLLEYS. CLDTCflES. aDfl ELEVATORS 

PKOVIIIENCE, It. I. 



■ 11 Miscellaneous Bonds and Stocks Bouftht and 
HLL Sold. It will pay you to send me a list of the 
defaulted or unsalable securities you own. Securities 
appraised and information furnished without charge. 
Send for list of stocks wanted. It. M. .-iftlVTHE, 
ICooin No. 45'i Product! Exchauffe, New \ ork. 




DIXON'S 691 



saves wear of chain, pre- 
vents rust and increases 
OYftIC CHAIN ^^^' sP^^d >^"<1 comfort. 

ODaBUlTC *^~ " w'" pay yo" to 

HIlArlll I E send 10 cents for sample. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 




COPY LETTERS 

fifteen a minute, all legible, use my im- 
proved automatic copying machine. 
^" Send for Ulu^rated circular. 
JOII\ H. ANDERSON, 
91 nioiindiiock, CHICAGO. 




?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 
iiifiiini t*il and 11 11 111(11 nil fit. always 
kept in stock. Remember, we make a 
speciaityof selecting scones for all spe- 
cial purposes. ly Ask for catalogue 

The (:l.ETKIiAM» ^TONEIO. 

2d Floor, Wilshire. Cleveland. 0. 



,eVERSlB 


E 


!3 

E 



COLLARS AND CUFFS. 



MADE OF FINE CLOTH IN AU POPULAR STYLES. 

^qua/in Fit and Wear to finest linen 

Not to be laundered ; wh«n Boiled rewerie, then discard. 

J LUXURIOUS and ECONOMICAL. 

I Sold at all leading Gents' Furnishing Stores, bat if not found 
I send tiventy-flT« cents for a dox of ten Collars 
lor Ave pairs of Cnlfii. naminf; the size and style. 
1 va'SamiiU CoUar and pair of Cuff* tetU /or e CENTS. 

RbvsrsiblbCollarCo. 69MilkSt..Boflton,Mas8. 




LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Send Sor ITIus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
RocsroKD, III. 



The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OF STAIRS ALL ALONQ 
THE LINE OF SHELVES. 

t^' Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HULYOKE, niA8S. 





Bolt Threading, Bolt Head- 
ing, and Nut Tapping 

MACHINERY. 

We are tbe leading manufac- 
turers In our line. 
|y Send for complete CataU)ffU« 
S. A., mailed free. 

acitie: macminert co. 

Cleveland, Ohio, [).!>. A. 



BRASS » LATHES 



and General Line of 
Machine Shop TooIr 

Hill Clarke & Co. 

160 Oliver St., Boston. 
16 So. Canal St., Clilcago 




FO R ALL SHAFT SIZE S. ^^^^^^ Roiier BeEMngs 

NO WEAR. NO FRICTION. 

Rolls Accurately Gnlded 

In Parallel Lines. 

They Save Power, Oil, Time. 
Tbey are tbe Best! Try tbeml 

The Ball Bearing Co. 

Write for Prices. 12 Watson St., Boston, Mass. 




AMERICAN PATENTS. — AN INTER- 

estinK and vuluable itible sluiwinu the number of pnienlB 
granted for the various subjects upon which petitions 
have been filed from the beuinnint' down to December 
3L 1891. Contained in Bcikntifio Amrkioax Scp- 
PI.EMKN'T. No. lOU'^. Price lU cents. To be had at 
this office and from all nensdeiilers 





If you want tbe best CHUCKS, buy Westcott s 

— Little Giant Double Grip 

Drill Chucks, Little Giant / 
Drill Chucks ^ 
Improved, J 
Oneida Drill 
Chucks, Cut- I 
c 1 n g - o iT/j 
Chucks, ScroU^s^y 
< ' o m bination ^=5 
Lathe Chucks, Geared 
Combination I.Athe Chucks, Plain Universal Lathe 
Chucks, inUei'endent Lathe Chucks. Made by 
Wi-Nicoii CliiicU <'o.. (tiieidii. A. ^ ., |J. S. A. 
Ask Jor catalogue in English., French. Spanish or Qerman. 
muarc Prize at Columbian expositton, 1888. 

THE OBER LATHES 

For Taming Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, li'ile. Knife and Chisel Han- 
dles, Wbiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 

^~ Send for Circular A. 
., Chasrin Falls, O.* U.^.A. 




Patented. 
Tbe Ober loathe Co 



ACETYLENE APPARATUS.— ACETY- 

lene number of the Scie.ntific Amrkican Supplk- 
MENT, describing, with full illustrations, the nioiiit 
recent, simple, ur home made and commercial apparalus 
for tieneratmtc acetviene on the larce and smiLll scale, 
'i'hetiasas made for and used by the microscopist and 
student; its use in tbe mimic lantern. The new Krencli 
table lamp making its own acetylene. Contained in 

SriKNTIPIC AMRItlCAN StIPPLEMENT, No. 1057. 

Price lU cents. Tu be hud a t office. 



ARB0RUNDUM 



KNOWN. CL 
SUBSTJTUTEc 



JRY AND 
ine:Form! 

lONGAHELA CITr.PA. U.S./I. 



PROGRESS OF INYENTIOHS 

FOR FIFTY YEARS. 

The most complete, up-to-date, library of Information 
and carefully summarized Judxment on this compre- 
hensive subject ever published Is to be found In the 

FIFTIETH ANNIVERSARY NUMBER 
OF THE SCIENTIFIC AMERICAN 

Seventy large paKes, equal 
pages, and full of handsome 
Among the subjects treated 
Phonography, 
Photography, 
Telescopes, 
The Telephone, 
Electric Engineering, 
Progress of Printing, 
Our New Navy, 
American Shipbuilding, 
Ocean Steamers, 



to an ordinary book of 300 
Illustrations, for 26 cents, 
are: 

I'be Sewing Machine, 
Bicycles, 
Tbe Locomotive. 
Iron and Steel, 
Physics and Chemistry, 
Railroads and Bridges, 
Our Textile Industries, 
Agricultural Machinery, 
Etc.. etc., etc. 



Prof. R. H. Thurston writes as follows: " ReferrinR 
to your Fiftieth Anniversary number which I have only 
new been able to read with any care, 1 desire to thank 
you as a reader who has profited by your work for 
nearly the full half century for this, which I regard as 
the most remarkable and creditable work of Ite kind I 
have ever seen." 

Among the notable Illustrations are two large plates 
of " Men of Progress " and " Distinguished Inveotors," 
afi'ordlng excellent likenesses of the world's most fam- 
ous mventors. 

A copy of the Anniversary Number will be forwarded 
by mall ou receipt of 26 cents, by 

MUNN & CO., 361 Broadway, New York. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



372 



^tkntiiu %mtmm. 



[November 14, 1896. 



'^fCDpcriiscTncnti&. 



ORDINARY RATE!!^. 
Insiile Paire, each insertion -- 7^ cents a line 
ISnck i'lise. each insertion ---- $1.00 a line 

t^For smne classes of Advertisements, Special and 
Higher rates are required. 

Tbe above are cbarees per agate line— about elgbt 
words per line. This notice sbows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at tbe same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Offlc€ as early aa Tbareday 
morning to appear in tbe following week's issue. 



tribune « B icycle 



Tested and True. 




The Easiest Runntns Whe«l in the World. 

^" Send for Cataloifue. 

THE BLACK MFG. CO., ERIE, PA. 
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Nickel Silver 
Watches 

'Wt art casing all sues of movements in this 
new metaL It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the (0,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to aU. 

The Waterbury Watch Co. 

WATERBURY, CONN. 



THE . . . 
CHARTER 




GASOLINE ENGINE 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars b y addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



Tliis Company owns Letters- 
Patent No. 463,569, granted 
tc Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 



LOGIC AND TYPEWRITERS 

HAVE NO CONNECTION!! 

But they have. Logic is the statement of such facts that 
a certain conclusion surely follows. 

. . . OUR FACTS . . . 

St. The SCIENTIFIC AMERICAN, in an edi- 
torial diacussion, says (issue June 8, laUS), ' ' It 
is obvious that where the entire writing can be 
seen, as in the Daugherty Visible, great facil- 
ity in executing tabular or specially spaced 
work is given." 

2d. The judges (admittedly the best of any In- 
ternational Exhibition) gave an 

ATLANTA GOLD MEDAL to the "DAUGHERTY VISIBLE." 

3d. Our Machine is . . . $76.00. 
YOUR CONCLUSION: With such indorsement, this machine demands further examination. 

t^" A Catalofu* will tell you aU about it. 




THE DAUGHERTY TYPEWRITER CO., 



Box 1260 H, Pittsburg, Pa. 




The Chicago Gas & Gasoline Engine 

TheBimpleBt gas and (raBoUne 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 

J. J. NORMAN CO.. 

48 "A" South Clinton SU 

OBICAGO, ILL. 




This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER 2^ actual horsepower 

GAS £NGIN£ 

for "i^X .10. less lOx discount for cash. 
Built on iDtercbaneeable plan. Built 
of best material. Madelnlotsof 100 
therefore we can make the price. Box- 
ed for shipment, weiKht 80a pounds. 
Made for Gas or Gasoline. 

|y Writefor Special Catalogue. 

WEBSTER MT'G CO., 

1074 West 15th Street, CHICAGO. 

DAMON-PEETS CO., 44 Beekman St., N. Y. 

are the Bnstem Agents for the 

WEBSTER GAS AND GASOLENE ENGINES 

They keep all sizes in stoc k, and can show them In 
operation. ^" Catalogues free. 




EDGE TOOLS-*^ 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

^~ May we send you owr CataloQU€^ 
which wiU give you some informationt 

GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio. 




IFSSOP'S STEEL^^e^/t" 

Ul-^ FOR TOO^S, 5AWS ETC. 



a JOHN ST. NE\ 



^3?t??mm?r?t?t??m?ii 




ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
AMERICAN, continue to examine Improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had nearly Fifty 
years' experience^ and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
tbe prosecution of Applications for Patents In the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend lo tbe preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments. 
and Reports on Infringements of Patents. AH business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure tnem ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues. Infringements, 
Assignments. Rejected Cases. Hints on the sale of 
Patents et^c 

We also send, free of charge, a Synopais of Koreign 
Patent Laws, showing tbe cost and method of securing 
Patents in all tbe principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

£31 Broadway, New York. 
Branch Offices. - 'o. 622 and 624 F Street, PaolHc 
Building near 7th Street. Washington, D. C. 
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AUTOMOBILE CARRIAGES: THE 

Pari^-BordeauX'Paris Race of.— Brief account of the 
pefformiuice of tbe vehicles that obtained tbe prizes in 
I be competition instituted by the Petit .lournal. With 
9 iltustratlDns. Contained in Scientific American 
Suppr.EMENT. No. 1 0'.23. Price 10 cents. To be had at 
this ofBce and frum all newsdealers. 



AN INVIGORATING BATH 

Ih tbe best preservative of health, and the 
best bath of all for this purpose is tbe 
IMPROVED HOME TURKO-RUSSIAN 

FOLDING BATH CABINET. 
Portable— can be used in any room. 
Dry steam, vapor oxygen, medicated 
and perfumed baibs. Sure cure for 
rheumatism and colds. Insures a 
clear complexion. Prevents obesity. 
fW Send for descriptive circular. 
MAYOR, LANE & CO., 121 White Street, New York City. 




Pick Them Out I 

An illustrated list of every known instru- 
ment used mechanics, each fully described, 
comprises ** A BOOK OF TOOLS." 

A Book of Tools 
is the most com- 
plete catalogue 
ever issued. SSO pa- 

Ses and over 2,000 
lustrations. 
Prices given. 






Durable— Easily Applied. 

This rooflnK is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar rooUuKs do. I^" Send for 
free sample of roof 12 years old, 
with circular and prir.e listto 

WAKKii:> chE;>iu;al 

So Fulton Street, 

New York. V.^.A. 



A copy of this book sent, poBtpatd, to any address on 
receipt of 25 cents in stamps. 

CHAS. A. STEELINGER & CO. 
Address Box 12^, Adv. Dept. DETROIT, MICH. 



HALF A CENTURY OF CYCLES.— AN 

intereetine history of tbe cycle from its oridin up to the 
present lime. The first crank-driven bicycle. The 
■' bnne-ghnker" and its succesbors. The tricycle. Tbe 
modern wheel. Cycle biiildinn a science. Points of im- 
prnrement. The pneiimatictire. A hand and foot cvcle. 
With 9 illustrations. Contained in Scientific Ameri- 
can SrppLEMENT, Ho. Htl'2. PricelOcents. To be 
bad at this office and from all newsdealers. 



HAND FORGED RAZOR STEEL! 

piece." It iB the best knife that can be made. 




We SKid out no ** drummers," but depend npon direct mall 
trade wirb consumers. This pattern we call **Our lUnstpr- 
Blades are highest grade of razor steel, file tested, warranted, 
strong enough for anvthlng, 
fine enough lOr a qmll pen 
weighs 2 ounces, S blades. 
Prlre, with ebony handle, 
$1.25; Ivory. S1.60 ; choicest 
pearl, 92; postpaid. 
we have 100 patterns. Send 
for free 80-page lUua. List, 
and " How to Use a Razor.'* 

MAHER & GROSH CO. 
40 A Street, Toledo, O. 






PHOTOGRAPHIC 
SIMPLICITY 



Is embodied in the Pocket Kodak. 

EASTMAN KODAK CO. 

Booklet free at agencies i-k < . wr w 

or by mail. KOChestCft N, Y. 



PRIESTMAN SAFETY OIL ENGINE 



"A tftorouflWv success/ul commercial Bn- 
fftTie using a Safe OiL"— Frankito f 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable. Sate, Economical, 
and Convenient. Chosen by 
Nine Governments. Usedfor 
nearly every purpose. 
PKIESTMAN & CO.Incorp'd, 
530 lioursi- UldifM PH I I.A DEIiFHl 



mmercial En- ^^H^^^ 
klta Institute ^^~^^ 



A, 



AU Price isi 



WttcbflB Gnoi, Boggier H^irocii, 

Machine* Orpsni. Pinooi SiirM,Tooli 

* '1 v'.rietiea KBd lOOd other articlM 

Chicaqo ScALi Co.Chicngo 111, 
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17- E^iTAItl.ISHEl) 1S45. 

The Most Popular Scientific Paper in the World 

Only 93.00 a Yenr« Including Postage. 
Weekly»5'.i Nniiibers a Year. 

ThU widely circiilnied and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectrlclty.Telesraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

TenitH of .*«iilificri|iiii»M.-One cop7of tbe Scien- 
tific AMERICAN will be sent for one t/^r- 62 numbers- 
postage prepaid, to any subscriber in tbe United States, 
Canada, or Mexico, on receipt of Three Diillars by 
tbe publishers; six months, $1.50; three months, 91.00. 

C I II ii «. - Special rates for several names, and to Post- 
masters. Write for particulars. 

Tbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
AiUNN (k CO., atil 111 ouiIm ay. \ew York. 



^denWtit ^wetitm ^uppUment 

This is a separate and distinct publication from THE 
Scientific Americas, but is uniform therewith ia 
size, every number containine sixteen large pages full 
of engravings, many of wnicb are taken from foreign 
papers and accompanied with translated descriptions. 
Tre BcmNTiFic American Supplement is published 
weekly, and includes a very wide range of contents. It 
nrevectftttk'- mo»t.reeent p«9ef» by era>^nent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archseoloey, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene'ineerlrg, MlninK. Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturine Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The vtost important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for tbe Supplement, for the United Sfates, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supfle- 
u E NT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

illt'NN «& CU., 3U1 Itruailway, New Yoric. 



guildiug grtitioix. 

THE Scientific American Building Edition 1b 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty- two large quarto pages, forming a large and 
splendid Maeazine of Architecture, richly adorned with 
elegant plates and Jtber iine engravings; illustrating tbe 
most interesting exampi es or modem Architectural 
Construction and allied subjects. 

A special feature is tbe presentation in each number 
nf a variety ot the latest and best plans for private resU 
deuces, city and country, including those of very mod- 
erate cost as well as tbe more expensive. Drawings In 
perspective and in color are given, toeetber with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the l.tiraent Circulation of anj 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

AlUNN (k CO., 361 Broadway, New York. 



of the Scientific American, with which is incor- 
porated "La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific AMERICAN. Every number con- 
tains aboutSO pages, profusely illustrated. It Is the finest 
scientific, industrial export paper published. It circu- 
lates throuKbout Cuba, tbe West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever tbe Spanish language is spoken. The sci- 
entific- AMERICAN Export edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

^~ Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost, liates npon application. 

MUNN «k CO., PublisherB, 

361 Broadway. New York* 
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